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Chapter 9 
Diversions 

D 
Introduction 

A diversion is a channel with a supporting ridge 
on the lower side constructed across the slope 
(fig. 9-l). Diversions are used for one or more of the 
following purposes: 

1. To divert water away from active gullies or 
critically eroding areas. 

2. To supplement water management on con- 
servation cropping or stripcropping systems. 

3. To break up concentrations of water on 
long, gentle slopes and on undulating or 
warped land surfaces that are generally con- 
sidered too flat or irregular for terracing. 

4. To divert water away from farmsteads, agri- 
cultural waste systems, and other improve- 
ments. 

5. To collect or direct water for water-spreading 
or water-harvesting systems. 
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6. To increase or decrease the drainage area 
above ponds. 

7. To protect terrace systems by diverting water 
from the top terrace where topography, land 
use, or landownership prevents terracing 
the land above. 

S. To intercept surface and shallow subsurface 
flow. 

9. To protect flat lands from upland runoff and 
overland flow from adjacent areas 
(exhibit 9-l). 

10. To control runoff and erosion on urban or 
developing areas, construction sites, and 
surface mine sites. 

11. When vegetated, to act as a grass filter for 
reducing pollutants in runoff waters. 

Requirements for Use 

Any high sediment-producing area above a diver- 
sion should be controlled by good land use manage- 
ment or by structural measures to prevent damag- 
ing sediment accumulation in the diversion chan- 
nel. Where it is not possible or desirable to estab- 
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lish land treatment measures on the watershed 
area above the diversion, the channel size must be 
increased to provide for sediment storage or provi- 
sions made for prompt and frequent maintenance. A 

stable channel must be designed with an adequate 
and stable outlet. Water diversion is recognixed as 
legal according to local, state, and federal laws. 

Planning Considerations 

A preliminary site investigation is recommended 
to determine the feasibility of constructing a diver- 
sion. Such a survey includes the study of resource 
information such as soil maps, aerial photography, 
and contour maps; visual examination of potential 
alignment; occasional survey shots with a hand 
level or dumpy level; and estimating capacity from 
past work experience. A preliminary investigation 
should provide enough information to select a final 
alignment, If possible, consider more than one loca- 
tion and select the most practical, most aesthetic, 
and least damaging alternative. Consider outlet 
conditions, topography, vegetation, land use, cul- 
tural activities, visual quality, soil type, length of 
slope, and natural features (fig. 9-2). 

Diversions used to intercept shallow subsurface 
flows in addition to surface runoff have a location 
and depth of cut based on the location of the seep- 
age. Exploratory borings usually are required to 
determine the location of interceptor&Refer to the 
local drainage guide or local technical guide for 
additional information on the use of diversions for 
drainage. Subsurface drains may be needed in con- 
junction with the diversion. This is especially true 
when storage type diversions are used with under- 
ground outlets. 

If a diversion is to be constructed to protect crop 
land from the runoff from grassland or forest land, 
it should be built close to-the boundary between the 
two land uses (fig. 9-3). This is especially applicable 
where vegetated diversions can be used for hayland, 
pasture, or range. 

If water is being diverted away from the head of a 
gully, it is important that the diversion is located 
far enough above the gully overfall so that stable 
slopes will exist after bank sloping and expected 
sloughing has taken place. 

Diversions should be located so that the discharge 
empties on established disposal areas, natural out- 
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lets, graaeed waterways, underground outlets, or 
water detention facilities for water conservation. 

If divereions are used to protect flat land from 
upland runoff, they should be located at or near the 
baee of the upland slope to divert the water before 
it can spread over the flat bottom land and so that 
the constructed side slopes blend into existing 
slopes or topography (fig. 9-4). 

If buried utilitiee cro68 the proposed alignment, 
contact the utility companies to determine the exact 
location of underground services. 

Locate the alignment so a8 not, to damage impor- 
tant landscape elements, such a8 unique treea, geo- 
logib formations, or scenic features. Be sure the 
alope of the diversion doesn’t interfere with adja- 
cent land uses. Shallower and broader designs 
usually blend in better and are less disruptive. 

Be aware of local and State regulations affecting 
diversions. If permits are required, the landowner 
usually is responsible for obtaining them. 
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Fil gure 9-l.-Typical diversions. 
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Figure 9-l.-Typical diversions (continued). Figure 9-l.-Typical diversions (continued). 



Figure 9-2.-Site aurvey information. 

Cropland 

Figure 9-3 .-Diversion at boundary of land UBeS. 

Flatland 

d - design depth 
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Figure 9.4.-Diversion at base of upland slope. 



Data Collection Design of Diversions 

Engineering Surveys 

Surveys for diversions normally consist of sample 
field notes for diversion design, layout, and 
construction and are shown in Soil Conservation 
Service Technical Release Number 6%Engineering 
Layout, Notes, Staking, and Calculations. Such 
notes are satisfactory if drainage areas are small, 
topography is relatively uniform, and elevations 
with respect to other structures are not significant. 
Standard forms or data sheets approved for field of- 
fices may be used to record field notes or diversions. 

Hydrologic Investigations 

Information on watershed area, design storm fre- 
quency and duration, and runoff estimates are im- 
portant in determining the capacity of a diversion. 

Determine the watershed area at the outlet of the 
diversion and at other points where it may be 
desirable to change the grade or cross section size. 
Obtain the runoff in cubic meters (feet) per second, 
at each design point for the frequency and duration 
storm selected. Refer to Chapter 2 of the Engineer- 
ing Field Manual for procedure. 

Soils Investigations 

Determine the types of soil textures that will be 
encountered along the diversion. Soil textures are 
needed to determine retardance for permissible 
velocities and channel capacities. 

General 

There are three basic types of diversions: ridge 
diversions, channel diversions, &d combination 
diversions. The ridge diversion (fig. 9-5) is located 
at the top of the slope to divert water from flowing 
down the slope. This type of diversion is constructed 
by placing fill to form a ridge, which creates a chan- 
nel. The depth is measured from the bottom of the 
channel to the top of the ridge. 

The channel diversion (fig. 9-6) is usually located 
at the base of a slope. It is constructed by ex- 
cavating a channel. The spoil is spread or disposed 
of and is not used to form the channel. The depth is 
measured from the bottom of the channel to the low 
bank. 

The combination type diversion (fig. 9-7) is con- 
structed by pushing material from the channel to 
form a ridge. The depth is measured from the chan- 
nel bottom to the top of the ridge. 

The following design guidelines should be used to 
design permanent diversions. 
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Original ground line -I- 

Figure B-S.-Ridge diversion. 

d = design depth 

Figure g-6.-Channel diversion. 

Diversion 

Original ground line I 

/ d - design depth 

Figure D-T.-Combination diversion. 
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Table 9.L-Permissible velocities for diversions. 

Soil texture Bare 
channel 

Permissible velocity 
Channel 

Retardance* Poor 
Vegetation 

Fair 
Condition- 

Sand, silt, 
sandy loam, and 
silty loam 

Silty clay loam and 
sandy clay loam 

Clay 

Coarse gravel 

Cobbles and shale 

0.61 (2.0) CB 
D 

0.76 (2.5) z 
D 

1.52 (5.0) 

1.83 (6.0) 

B, C, or D 

B, C, or D 

0.61 (2.0) 
0.45 (1.5) 
0.45 (1.5) 

0.91 (3.0) 
0.76 (2.5) 
0.61 (2.0) 

1.07 (3.5) 
0.91 (3.0) 
0.76 (2.5) 

1.52 (5.0) 1.83 (6.0) 

1.83 (6.0) 2.13 (7.0) 

0.76 (2.5) 
0.61 (2.0) 

1.22 (4.0) 
1.07 (3.5) 
0.91 (3.0) 

1.52 (5.0) 
1.37 (4.5) 
1.22 (4.0) 

1.22 (4.0) 
1.07 (3.5) 
0.91 (3.0) 

1.52 (5.0) 
1.37 (5.0) 
1.22 (4.0) 

1.83 (6.0) 
1.68 (5.5) 
1.52 (5.0) 

2.13 (7.0) 

2.44 (8.0) 

*The choice of retsrdance B, C, or D will depend on the vegetation and maintenance planned for the diversion channel. 
F&&r to the Handbook for Channel Design, SCS-TPSl. or similar information in the field office technical guide, to select 
the vegetal retsrdance. 

Velocities 

Diversions should be planned and designed to fit 
the conditions of a particular site. The velocities 
should be kept as high as will be safe for the planned 
type of cover and the expected maintenance. Where 
permiBBible design velocities are not established in 
local standards and specifications, table 9-1 may be 
used as a guide in selecting design velocities, except 
in arid areas. Based on local experience, problem 
BOilB may require other limiting dOCitieS. The per- 
missible velocity should be selected on the basis of 
the soil horizon into which the channel is excavated 
and the planned vegetative treatment. The per- 
miBBible velocity as described for vegetative linings 
is based on the vegetation having been established. 

The choice of retardance C or D will depend on 
the vegetation and maintenance planned for the 
diversion channel. D retardance is for a good stand 
maintained at a 50- to EO-mm (2- to Gin) height. C 
retardance is for channels with enough vegetation 
to cause a considerable resistance to the flow. The 
Handbook for Channel Design, SCSTP-61, or Bim- 
ilar information in the field office technical guide 
should be used in selecting the vegetal retardance. 

Channel Cross Section 

A typical diversion cross section consists of a 
channel and a supporting ridge. The channel may 
be parabolic, trapezoidal, or V shaped (fig. 9-8). 
Several factors are considered when selecting the 
type of channel cross section. 

On steep slopes, narrow and deep channels may 
be required to reduce earth moving. Broad, shallow 
channels on gentle slopes are usually more 
desirable. If placed through woodland, narrow chan- 
nels would be less damaging to vegetation. 

The type of land use will also affect channel 
shape. In agricultural areas the channel dimensions 
should be adapted to farming equipment. Diversions 
which are easy to cross with equipment will be 
easier to maintain. Steep back diversions are not 
designed to be crossed by equipment and should be 
maintained in grass or woody vegetation, Diver- 
sions associated with residential developments or 
recreation areas should be designed to be safe and 
unintrusive. 

The type of equipment available for construction 
should also be considered. For example, a tractor 
with a blade or bulldozer is often used to shape a 
parabolic channel and motor patrol graders on 
V-type channels. 

9-8 



Parabolic 

Cross-sectional area (A) - 2/3 Td 

Design top width (T) = ‘F 

Trapezoidal 

t-‘----i 

Cross-sectional area (A) = bd + sd2 
Design top width (T) - b + 2dz 

Triangular “V” 

Cross-sectional area (A) = zd2 
Design top width (T) = 2de 

d - design depth 
b - design bottom width 
s = side slope ratio 

Figure M-Typical diversion cross sections. 

Figure S-9.-Woody vegetation on back elope. 



Grades 

Grades should be selected to meet velocity, capacity, 
and lining requirements for the site. Variable 
grades may be needed to obtain more uniform cross 
sections and improve alignment. Refer to applicable 
local guides and standards for recommended diver- 
sion grades and conditions under which they are 
applicable. 

Capacity 

The minimum capacity should be that required to 
co&me the peak runoff from the design storm plus 
required freeboard. The design storm and freeboard 
should comply with local standards or the 
guidelines in table 9-2. 

The design of vegetative linings for capacity and 
atability should be in accordance with the principles 
given in the Handbook for Channel Design, SCS- 
TP-61; by using Manning’s velocity equation given 
in Chapter 3 of this manual; or by using other ap- 
proved procedures. Designs may be selected from 
the two tables included in this chapter which have 
been developed on the basis of SCS-TP-61. 

Consider the type and growth habits of the vege- 
tative lining and the expected quality of the stand 
to be obtained. This determines the retardance to be 
used for designing for capacity. Exhibit 7-2 in 
Chapter 7 can be used as a guide in classifying 
vegetal retardance. 

Stability 

Consider the possible future conditions of the 
vegetative lining based on natural succession and 
maintenance. In some cases the expected stand of 
vegetation is not attained, and frequently the 
vegetative stand will deteriorate under normal 
maintenance. Therefore, it is necessary to check the 
diversion design for stability against erosion. For 
example, assume t,hat a diversion is to be built in a 
clay soil. The vegetation to be established with 
a good stand will produce a B retardance 
(exhibit 7-2 in Chapter 7). However, with the diver- 
siion located on a pasture or range site that may be 
heavily grazed at times, the stand can be expected 
to be reduced to “fair” and the retardance to D. 
Table 9-1 shows that a clay soil with a vegetal 
retardance of B and a good stand has a permissible 

Table 9-2.-D&n frequency and freeboard requirement. 

Diversion 
type Typical area of protection 

Twenty-four-hour Minimum 
design storm freeboard 

frequency required 
Y=- MU 

Temporary Construction areas (structures, roads, pipelines, etc.) 2 None 

Building sites 5 None 

Permanent Agriculturali land 10 None 

Surface mine reclamation playfields-recreation areas 10 0.09 (0.3) 

Agricultural buildings, agricultural pollution abatement system, etc. 25 0.09 (0.3) 

Urban land areas, 
schools, industrial buildings, etc. 50 0.15 (0.5) 
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D 
velocitv of 1.8 m/s (6.0 ft/s). For soil that has a fair 
stand of vegetation that may be closely grazed at 
the time of critical runoff, the limiting velocity for 
stability is 1.2 m/s (4.0 ft/s) with D retardance. 

Channel Lining 

On sites where it is impossible to establish 
suitable permanent vegetation, or it is desired to 
determine the stability of the channel in an as- 
constructed condition, the design can be based on 
bare ground conditions. Site conditions may war- 
rant designing the diversion with a protective lin- 
ing such as riprap or concrete cellular blocks. Other 
procedures for designing lined channels should be 
used in these cases. An acceptable common method 
is to use Manning’s equation with an “n” value 
appropriate for the lining material. 

Steps in Designing a Diversion 

D 
Watershed area. Determine the watershed area 

at the outlet of the diversion and at such other 
points where it may be desirable to change the 
grade or the cross section size. 

Runoff. Obtain the runoff in cubic meters (feet) 
per second at each design point for the frequency 
and duration storm selected. Refer to Chapter 2 of 
this manual for procedure. 

Permissible velocity. Select the permissible 
velocity for the conditions anticipated by using the 
table or the local guides or standards. For some 
soils and land uses, it may be necessary to design 
the diversion based on bare channel velocities or as 
a lined channel. 

Size of channel. After the runoff and the permis- 
sible velocity have been determined, the required 
size of a vegetated diversion channel can be deter- 
mined from exhibits 9-1 to 94, depending on the 
shape of channel desired. These exhibits have been 
so designed that the planner has a choice of several 
different channel dimensions and gradients that 
will carry the same quantity of flow. 

The land slope where the diversion is to be con- 
structed must be taken into consideration when 
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choosing a channel cross section, On the steeper 
slopes, narrow and deep channels may be required 
to reduce earth-moving quantities, Broad, shallow 
channels usually are applicable on the more gentle 

slopes. The wide, shallow section will be easier to 
cross with equipment. 

Example Parabolic Diversion Design 

Under the subheading “Capacity,” page 9-10, 
assumptions of vegetation, soils, and maintenance 
were followed through exhibit 7-2 of this manual 
and table 9-1, resulting in the finding that- 

1. The design of the diversion for capacity 
requirements would be based on B retar- 
dance; and 

2. For the stability requirements, the velocity 
in the diversion channel would be based on D 
retardance, and it should not exceed 
1.2 m/s (4.0 ftis). 

To continue this example, assume the following: 
Channel grade = 1.0 percent 
Runoff or Q = 1.8 ma/s (65 ft%) 

Turn to exhibit 9-1, sheet 4, “Parabolic Diversion 
Design Chart,” for grade = 1.0 percent. 

Since the permissible velocity for a D retardance is 
1.2 m/s (4.0 ft/s), find V, = 4.0 in the heading of the 
chart. 

Follow down this column to the horizontal line for 
Q = 1.8 (65) and read- 

T (top width) = 5.5 m (18 ft) 
d (depth) = 0.64 m (2.1 ft) 
V, (for B retardance) = 0.76 m/s (2.5 ftis) 

Such a diversion, then, would have sufficient 
capacity to carry 1.8 ma/s (65 ft%) under retardance 
B conditions, and the velocity would not exceed 1.2 
m/s (4.0 ftis) for D retardance. 

The dimensions obtained from exhibits 9-1 and 9-2 
are for the designed flow conditions. Additional fill 
for freeboard and settlement should be added as re- 
quired by site conditions and practice standards. 

By moving horizontally to the left of the column, 
V, = 1.2 (4.0) on the same chart, it will be noted 
that there are several diversi.on designs based on D 
retardance that will carry 1.8 ma/s (65 ft%) at 
velocities less than 1.2 m/s (4.0 ft/s.) 

Example Trapezoidal Diversion Design 

With the rate of runoff determined as prescribed 
in Chapter 2, the required size of the diversion can 
be found directly by using exhibits 9-3 and 9-4. The 
choice of retardance C or D will depend upon the 
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Layout and Construction 

vegetation and maintenance planned for the diver- 
sion channel. D retardance is for a good stand main- 
tained at a height of 50 to 150 mm (2 to 6 in). C 
retardance is for channels with enough vegetation 
to cause a considerable resistance to the flow. The 
Handbook for Channel Design, SCS-TP-61, or 
similar information in the field office technical 
guide should be used in selecting the vegetal retar- 
dance. 

To use the exhibits 9-3 and 9-4, determine the 
runoff Q as prescribed in Chapter 2. Select a bottom 
width to fit the method of construction and a grade 
to suit the site conditions. Directly under the bot- 
tom width and grade and in line with Q, read the 
depth of flow and cross-sectional area of the channel 
required. If the dimensions are undesirable, choose 
another bottom width or grade. 

Given: 2.2 m% (80 fWs) is to be handled by a 
diversion on clay soil with a S-percent field 
slope. It is to be constructed with a tractor that 
has a blade. The best layout has a channel 
grade of 0.3/100. It is to be vegetated with 
bermudagrass and be maintained at a height of 
50 to 150 mm (2 to 6 in). 
Solution: Vegetal retardance D is chosen. The 
tractor can construct 4:l side slopes with a 
3.0-m (lo-ft) bottom. Enter exhibit g-3,4:1 side 
slopes, on the 2.2-m% (80&W line. 

Read across to the 3.0-m (lo-ft) bottom width and 
&S-grade column. The diversion requires a 0.6-m 
(2.0~ft) depth of flow and a 3.3-m* (36-ftp) area. In 
this example, if the freeboard desired is 0.15 m 
(0.6 ft), the overall ridge height will be 0.76 m 
(2.6 ft). Additional fill for settlement should be 
added as needed. 

The velocity of flow = 
(2.2 fth). 

j&= gj (jg) = 0.7 m/s 

This is a safe velocity for clay soils even under 
poor cover conditions. (See table 9-l.) 

Layout 

The layout of the diversion should begin at a key 
point, usually the outlet; but it may be a point 
determined by a building, property boundary, or a 
gully. On smooth, uniform slopes the stakes may be 
set 30 m (100 ft) apart; however, on abrupt changes 
in topography or on grades less than 1 percent, 
stakes are usually set on 15-m (50~ft) stations. 

When the diversion outlets onto grassland or a 
broad, shallow waterway, allowance must be made 
for the depth of channel cut plus gradient in the 
last 15 to 30 m (50 to 100 ft) in order to outlet the 
water at ground level. On erosive soils, the last 15 
to 30 m (50 to 100 ft) is sometimes constructed on 
zero grade to reduce erosion at the outlet section. 

Aaustment and Marking 

After the centerline has been staked, it is well to 
check and move some stakes, if necessary, to im- 
prove alignment. Ordinarily such adjustments are 
limited to about 0.15 m (6 in) of extra cut or till. 
The staked line then may be marked with a plow or 
other means to make a continuous reference line. 

Construction 

Preparation of Site 

A good time to build diversions is when the site 
has a good cover so that runoff and silting will be 
at a minimum. All ditches, or gullies, that are to be 
crossed should be filled and compacted before con- 
struction begins so as to prevent seepage through 
the ridge, prevent more than normal settlement, 
and facilitate construction. Any vegetation that 
would interfere with constructing a dense fill 
should be removed. Heavy sod should be thoroughly 
disked to obtain a good bond between the ridge and 
natural ground. Topsoil from cross sections should 
be salvaged for later use in improving vegetation or 
crop production on the completed diversion. 

Allowance for Settlement 

Settlement should be allowed for at the time of 
design. The amount will depend on soils, moisture 
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D conditions, and type of construction equipment. Five 
percent of fill height8 is common when scrapers or 
rubber-tired tractors are used and 10 percent when 
crawler tractors with blades are used. 

Methods 

Earth-moving equipment should be used to con- 
struct diVer8iOI-M. Construction usually should be 
done from the upper side of the ridge, using the 
staked line as the centerline of the diversion chan- 
nel. However, on steep slopes it may be desirable to 
construct the diversion from the lower side in order 
to conetruct a steep backalope diversion. 

Industrial Tractor With Blade 

Industrial track and rubber-tired tractors with 
blades on the front are commonly used in the con- 
struction of diVer8iOn8. Track-type tractor8 can be 
used on very rough, stony, or eroded soils. Old dead 

B 

furrows and existing ditches can be filled as part of 
the diversion construction operations. The bladed 
tractors will operate under conditions where other 
types of equipment cannot function efficiently. The 
roughing-in is accomplished by making three or 
more “cuts” and “bucks” at right angles to the 
ridge, depending on the size of ridge required. After 
the roughing-in is completed, two round8 or more 
are made lengthwise to give final shape to the 
channel and the front and back slopes of the ridge. 

Motor Patrol Grader 

For diversions where earth is not to be 
transported along the channel, a motor patrol 
grader does an excellent job. A skilled operator 
can cut a channel true to grade with very little 
followup required to remove high and low spots 
in the channel. 

Scrapers 

scrapers are desirable when it is necessary to 

B 

transport earth more than 30 m (100 ft) from cut to 
fill areas. Scrapers work well in combination with 
either the bulldozer or grader. Front-end loader8 in 

combination with dump trucks can sometimes be 
used in lieu of scrapers. 

Other Equipment 

Large farm tractors can be used as power units 
with attachments like plows, blades, or scrapers 
They also can be used as supplemental units in 
combination with industrial tractors, motor patrol 
graders, and scrapers. 

Checking Construction 

The diversion should be checked for com- 
pliance with design and layout while the con- 
struction equipment is available to make 
necessary changes. The finished grade and ridge 
height should be checked throughout the length 
of the diversion and the cross section of the 
channel should be checked at several locations, 
including the location least likely to meet the 
deeign. 

Establishment of Vegetation 

Vegetation for erosion protection should be 
established as soon after construction as 
weather condition8 permit. (Check technical 
guide for local planting dates.) Prepare a seedbed 
and seed with a mixture of grasses and legumes 
adapted to soil conditions and local climate. 
Most excavated areas will require fertilizers to 
establish good cover. If weather conditions are 
not favorable for permanent seeding, it may be 
necessary to use a temporary seeding, mulch, or 
lining. Irrigation may be needed for adequate ger- 
mination and growth initially. When an immediate 
turf cover is desired or when establishing turf 
from seed is difficult, it may be necessary to use 
sod. Sodding by sprigging or broadcasting root 
stalks and atelons give8 good results with ber- 
mudagrass and other grasses in favorable 
climates. In other areas, direct planting of sod is 
practical. Woody planting8 may be appropriate on 
channel back slopes to improve screening, wild- 
life habitat, space definition, and climate control. 
Check technical guides for tree planting dates. 
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Outlets Maintenance 

The runoff collected by a diversion must be 
conveyed to a point of safe disposal or usage. An 
adequate vegetated, riprapped, paved, or under- 
ground outlet ,should be included as part of the 
design. (see Chaper 7 for vegetated waterways and 
Chapter 8 for underground outlets,) It is important 
that vegetated waterways be well established before 
diversions are constructed. 

General 

The success or failure of a properly designed 
and constructed diversion depends on a well- 
maintained channel and outlet. The vegetation 
in the diversion channel should be fertilized 
periodically. In arid areas irrigation may be 
needed to ensure adequate plant growth. It is im- 
portant that the channel of a diversion used for 
intercepting seepage flow be maintained in short 
vegetative growth to prevent retardation of flow 
and to reduce seepage through the ridge. On 
diversions collecting heavy flows of seepage 
water, it may be necessary to install a subsurface 
drain or a riprapped center to carry the prolonged 
flows. 

Care of Vegetation 

Mowing, spraying, or grazing of vegetated 
diversion channels is essential to prevent weeds, 
briars, and brushy growth from obstructing flow. 
When woody growth gets too large, mowing 
becomes difficult and the diversion channel 
gradually becomes clogged. Diversions clogged 
with tall grass and brush encourage channel 
blockage and may cause seepage through the 
ridge or overtopping. Failure can result. Woody 
vegetation and tall grass may be left on the back 
slopes of diversions (fig. 9-9) 

Removal of Sediment 

The channel may require maintenance to 
remove small sediment deposits. However, if the 
deposits extend over long reaches or for the full 
length of the diversion, the channel should be 
reconstructed by using appropriate construction 
equipment. 

Sediment should be disposed of properly. The 
waste can be stacked, spread, or removed from the 
site. Waste material can also be designed to be 
functional. It can screen undesirable views, buffer 
noise and wind, or improve the site’s suitability for 
recreation. 
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Repair of Eroded Areas, Breaks, and 
Rodent Holes 

Diversions left in permanent vegetation some- 
times attract rodents and other burrowing 
animals. The ridge should be examined several 
times a year; if any eroded areas, breaks, or holes 
are observed, they should be repaired. Rodent 
control measures should be considered in 
maintenance plans. 

Reseeding 

Cultural operations should be parallel to the 
centerline of the channel when reseeding the 
diversion. Plowing should be done by back- 
furrowing on the ridge with a dead furrow in the 
channel. This method of plowing will maintain 
the ridge height required in the original design. 
Reseeding can also be done by conservation 
tillage methods. 

Paving or Riprap 

Displaced or damaged lining materials should 
be repaired promptly. This will reduce or prevent 
further degradation of the diversion lining. 

Outlets 

When the diversion outlet is a grassed waterway, 
the transition section is the most susceptible to ero- 
sion damage. Repairs should be made promptly to 
prevent gully erosion from advancing up the diver 
sion channel. If vegetation proves inadequate in the 
transition section, it may be necessary to line this 
section of channel or construct a grade stabilization 
structure. 

If the outlet is an underground outlet, it is im- 
portant to keep it free from trash that may plug it 
and cause a failure. 





CL 

110 
115 
120 
125 
130 
135 
140 
145 
150 

v1=2.0 

1 D v2 

11.0 3.2 1.1 
13.8 3.0 1.1 
16.4 2.9 1.1 
19.0 2.8 1.1 
21.5 2.8 1.1 
24.0 2.8 1.1 

39.4 2.7 1.1 

Vl FOR RETARDANCE “0”. TOP WlDTH (T), DEPTH’ (D) MD V2 FOR RETARDANCE “B” 

Vl=2.5 v1=3.0 

T D V2 T D V2 

li.9 3.7 1.5 
14.1 3.4 1.3 

;;.; “3.; ;.; 
t9:2 3:2 I:6 
20.8 3.2 1.6 
22.4 3.2 1.6 
24.1 3.2 1.6 
g.; ;.; i.2 

28:8 3:l 1:6 
30.4 3.1 1.6 
32.0 3.1 1.6 

33.6 3.1 1.6 
35.1 3.1 1.6 
;g.; :.: 1.; 

3917 3:1 t:4 
41.3 3.1 1.6 
43.4 3.0 1.6 
44.9 3.0 1.6 
46.5’3.0 1.6 

11.8 4.4 1.9 
13.7 4.0 1.9 
13.3 3.8 1.9 
16.6 3.7 t.9 
17.9 3.7 1.9 
19.1 3.6 1.9 
20.3 3.6 2.0 
21.5 3.6 2.0 
22.7 3.5 2.0 

23.9 3.5 2.0 
23.1 3.5 2.0 
26.2 3.5 2.0 
27.3 3.5 2.0 
g.7 ;*; f-g 

3018 314 210 
32.0 3.4 2.0 
33.1 3.4 2.0 

GRADE 0.25 PERCENT 
V1=3.5 V1=4.0 v1=4.5 Vl=5.0 v1=3.3 Vt=6.0 

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 

D - 
V2 = 
Vl - 

Depth, Retardance "C' 
Velocity, Retardance "C' 
Velocity, Retard-e "I1' 

Not. - Depth ‘D’ doer not Include l ffowence for freeboerd end 8ettlament. 

14.4 4.8 2.4 
15.7 4.6 2.4 
17.0 4.4 2.4 
17.9 4.3 2.4 
18.8 4.3 2.4 
19.7 4.2 2.4 
20.6 4.2 2.4 
21.5 4.1 2.4 
22.4 4.1 2.5 

EXHIBIT 9-l PARABOLIC DIVERSION DESlGN CHART 
(RETARDANCE “D” AND “B”) (SHEET 1 OF 14) 



110 
115 
120 
125 
130 
135 
140 

-145 
150 

Vl FOR RETARDANCE "D". TOP WIDTH (T), DEPTH' (01 AND V2 FOR RETARDANCE "B" 

GRADE 0.50 PERCENT 
Vl=2.0 V1=2.5 v1=3.0 Vl=3.5 v1=4.0 Vl=4.5 v1=5.0 v1=5.5 V1=6.0 

T D V2 T D V2 T D V2 T D V2 T D V2 T D if.2 T D V2 1 D V2 1 D V2 

10.0 2.2 1.0 
13.7 2.1 1.0 a.4 2.7 1.3 
17.4 2.1 1.0 11.3 2.4 1.4 
21.0 2.0 1.0 13.9 2.3 1.4 
24.6 2.0 1.1 t6.4 2.3 1.4 10.7 2.8 1.8 
28.5 2.0 1.0 18.9 2.3 1.4 12.6 2.7 1.8 
31.9 2.0 1.1 21.4 2.3 1.4 14.4 2.6 1.8 
35.5 2.0 1.1 23.9 2.2 1.4 16.2 2.5 1.8 9.9 3.4 2.2 

39.0 2.0 1.1 26.3 2.2 1.4 17.9 2.5 1.8 Il.9 3.1 2.3 
42.5 2.0 1.1 28.8 2.2 1.4 19.7 2.5 1.8 13.2 3.0 2.3 
46.1 2.0 1:l 31.6 2.2 1.4 21.4 2.5 1.8 14.5 2.9 2.3 
49.6 2.0 1.1 34.0 2.2 1.4 23.1 2.5 1.8 15.8 2.9 2.3 11.0 3.6 2.6 
53.1 2.0 1.1 36.4 2.2 1.4 24.9 2.5 1.8 17.1 2.8 2.3 12.7 3.4 2.7 
56.6 2.0 1.1 38.8 2.2 1.4 26.6 2.5 1.8 18.4 2.8 2.3 13.7 3.3 2.7 
60.2 2.0 1.1 41.2 2.2 1.4 28.3 2.5 1.8 19.7 2.8 2.3 14.8 3.2 2.7 
63.7 2.0 1.1 43.6 2.2 1.4 30.0 2.4 1.8 20.9 2.8 2.3 15.9 3.2 2.7 
67.2 2.0 1.1 46.1 2.2 1.4 31.7 2.4 l-8 22.1 2.8 2.3 16.9 3.1 2.7 
70.8 2.0 1.1 48.5 2.2 1.4 33.7 2.4 1.8 23.4 2.8 2.3 17.9 3.1 2.7 ,l2.3 3.9 3.1 
74.3 2.0 1.1 50.9 2.2 1.4 35.4 2.4 1.8 24.5 2.7 2.4 18.9 3.1 2.7 13.7 3.7 3.1 

77.8 2.0 1.1 53.3 2.2 1.4 37.1 2.4 1.8 25.8 2.7 2.4 ?9.9 3.1 2.7 14.6 3.6 3.1 
81.4 2.0 1.1 55.7 2.2 1.4 38.7 2.4 1.8 27.0 2.7 2.4 20.8 3.0 2.7 15.4 3.6 3.1 
84.9 2.0 1.1 58.1 2.2 1.4 40.4 2.4 1.9 28.2 2.7 2.4 21.8 3.0 2.7 16.3 3.5 3.1 
88.4 2.0 1.1 60.6 2.2 1.4 42.1 2.4 1.9 29.4 2.7 2.4 22.8 3.0 2.7 17.1 3.5 3.1 
92.0 2.0 1.1 63.0 2.2 1.4 43.8 2.4 1.9 30.6 2.7 2.4 23.8 3.0 2.7 17.9 3.5 3.1 
95.5 2.0 1.1 65.4 2.2 1.4 45.4 2.4 1.9 31.8 2.7 2.4 24.8 3.0 2.7 lb.7 3.4 3.2 
99.0 2.0 1.1 67.8 2.2 1.4 47.1 2.4 1.9 33.1 2.7 2.4 25.7 3.0 2.8 19.4 5.4 3.2 

102.6 2.0 1.1 70.2 2.2 1.4 48.8 2.4 1.9 34.3 2.7 2.4 26.7 3.0 2.8 20.2 3.4 3.2 13.5 4.4 3.6 
106.1 2.0 1.1 72.,6 2.2 1.4 50.5 2.4 1.9 35.5 2.7 2.4 27.7 3.0 2.8 21.0 3.4 3.2 14.4 4.3 3.6 

EXHIBIT 9-1 PARABOLIC DIVERSION DEStCN CHART 
(RETARDANCE "0" AND "B") (SHEET 2 OF 14) 



Vl FOR RETARDANCE "0". TOP WIDTH (I), DEPTH' (0) AND V2 fOR RfTARDANCE "8" 

2s 
v1=2.0 Vl=2.5 v1=3.0 

GRADE O.$:-;E;CENT 
v1=3.5 - . Vf=4.5 v1=5.0 v1=5.5 

T 0 V2 T D V2 T D V2T D VZ T 0 V2 T D V2 T 0 V2 T D V2 

1: 8.3 1.9 1.0 
15 12.9 t.8 1.0 8.4 2.1 1.3 

z: 22.2 17.4 1.7 1.7 1.0 1.0 11.6 14.8 2.0 1.9 l.3 1.3 10.0 7.2 2.6 2.2 1.6 1.7 

it 26.6 31.0 1.7 1.7 1.0 1.0 20.9 17.9 1.9 1.9 1.3 1.4 12.3 14.5 2.1 2.1 1.7 1.7 10.0 7.7 2.9 2.5 2.0 2.1 

z; 39.8 35.4 1.7 ?.7 1.0 1.0 23.9 27.3 1.9 I.6 1.4 1.3 18.9 16.7 2.) 2.1 1.7 1.7 11.8 13.5 2.3 2.4 2.2 2.1 8.9 3.0 2.6 
50 44.2 1.7 1.0 30.3 1.6 1.3 21.1 2.0 1.7 15.1 2.3 2.2 10.7 2.7 2.6 

48.7 1.7 1.0 33.3 1.8 t.3 23.3 2.0 1.1 16.7 2.3 2.2 12.l 2.6 2.6 
53.1 1.7 I.0 36.3 1.8 1.4 25.5 2.0 1.7 18.4 2.3 2.2 13.4 2.6 2.6 
57.5 1.7 1.0 39.3 1.8 1.4 28.0 2.0 1.7 20.0 2.2 2.2 14.7 2.5 2.6 9.5 3.3 3.1 

E 61.9 66.3 1.7 1.7 1.0 1.0 42.3 43.3 I.6 1.8 1.4 1.4 30.2 32.3 2.0 2.0 I.7 1.7 21.6 23.2 2.2 2.2 2.2 2.2 17.2 lS.9 2.5 2.5 2.6 2.6 11.2 12.3 3.0 2.9 3.1 3.1 

Vl=6.0 

T D V2 

x: 75.2 70.7 1.7 1.i 1.0 l;ii 48;5 51.4 1.8 1.8 1.4 I.4 34.4 36.6 2.0 2.0 1.7 1.7 24.8 26.3 2.2 2.2 2.2 2.2 18.4 19.6 2.5 2.5 2.6 2.6 I".3 13.3 2.9 E.8 3.1 3.1 

xs 84.0 79.6 1.7 1.7 1.0 1.0 57.4 54.4 1.8 1.8 1.4 1.4 40.9 38.7 2.0 2.0 1.7 1.7 29.5 27.9 2.2 2.2 2.2 2.2 20.8 22.0 2.4 2.4 2.7 2.7 ,16.3 15.3 2.8 2.8 3.1 3.1 :?: 12:7 
100 88.4 1.7 1.0 60.4 1.8 1.4 43.0 2.0 1.7 31.4 2.2 2.2 23.2 2.4 2.7 17.2 2.0 3.1 13.5 
105 92.8 1.7 1.0 63.4 1.8 1.4 45.1 2.0 1.7 33.0 2.2 2.2 24.4 2.4 2.7 18.2 2.7 3.2 14.4 

3.6 3.4 
3.4 3.5 :s 3-z 
3:t 3:5 

110 97.2 1.7 1.0 66.4 1.8 1.4 47.3 2.0 1.7 34.6 2.2 2.2 25.6 2.4 2.7 19.1 2.7 3.2 15.2 3.1 3.5 
115 101.7 1.7 1.0 69.4 1.8 1.4 49.4 2.0 1.7 36.1 2.2 2.2 26.8 2.4 2.7 20.0 2.7 3.2 16.0 3.0 3.5 11.6 3.8 3.9 
120 106.1 1.7 1.0 72.5 1.8 1.4 51.6 2.0 1.7 37.7 2.2 2.2 28.0 2.4 2.7 21.0 2.7 3.2 16.8 3.0 3.5 12.6 3.6 3.9 
125 110.5 1.7 1.0 75.5 1.8 1.4 53.7 2.0 1.7 39.2 2.2 2.2 29.2 2.4 2.7 21.9 2.7 3.2 17.6 3.0 3.5 13.7 3.5 3.9 
130 114.9 1.7 1.0 78.5 1.8 1.4 55.8 2.0 1.7 40.8 2.2 2.2 30.4 2.4 2.7 22.8 2.7 3.2 18.4 3.0 3.6 14.4 3.4 3.9 
135 119.3 I.7 1.0 81.5 1.8 1.4 58.0 2.0 1.7 42.4 2.2 2.2 31.6 2.4 2.7 23.8 2.7 3.2 19.1 2.9 3.6 15.1 3.4 5.0 
140 123.7 1.7 1.0 84.5 1.6 1.4 60.1 2.0 1.7 43.9 2.2 2.2 32.8 2.4 2.7 24.7 2.7 3.2 19.9 2.9 3.6 15.8 3.4 4.0 
145 128.2 1.7 1.0 87.5 1.6 1.4 62.3 2.0 1.7 45.5 2.2 2.2 34.5 2.4 2.7 2S.6 2.7 3.2 20.7 2.9 3.6 16.S 3.3 4.0 
150 132.6 1.7 1.0 90.6 1.8 1.4 64.4 2.0 1.7 47.1 2.2 2.2 35.7 2.4 2.7 26.5 2.6 3.2 21.5 2.9 3.6 17.1 3.3 4.0 

EXHIBIT 9-l PARABOLIC DIVERSION DESIGN CHART 
( RETARDAMCE “D” AND "8" ) (SHEET 3 OF 14) 



2s 
1: 
15 

v1=2.0 

T D V2 

9.7 t.6 1.0 
14.8 1.5 1.0 

f S g.: ;.; ;*; 
:: 3o:t 35.1 1:5 1.5 1:o 1.0 
40 

;z 

?lO 
115 
120 
125 
130 
135 
140 
145 
150 

40.1 1.5 1.0 
45.1 1.5 1.0 
50.2 1.5 1.0 

55.2 1.5 1.0 
60.2 1.5 1.0 
65.2 1.5 1.0 
70.2 1.5 1.0 
75.2 1.5 1.0 
80.2 1.5 1.0 
85.2 1.5 1.0 
go.2 r.5 1.0 
95.2 t.5 1.0 

100.2 1.5 1.0 
105.3 1.5 1.0 

110.3 1.5 t.0 
115.3 1.5 1.0 
120.3 1.5 1.0 
125.3 1.5 1.0 
130.3 1.5 1.0 
135.3 1.5 1.0 
140.3 1.5 1.0 
145.3 1.5 1.0 
150.3 1.5 1.0 

VI FOR RETARDANCE “0”. TOP WIDTH (T), DEPTH’ (D) AND V2 FOR RETARDANCE “B” 

GRADE I.00 PERCENT 
Vl=2.5 v1=3.0 Vl=3.5 v1=4.0 v1=4.5 v1=5.0 

T 

6.2 
10.2 
13.8 
17.4 
21.0 
24.7 
28.2 
31.7 
35.2 

38.8 
42.3 
45.8 
49.3 

Ei 
2;:; 

$5:; 

7319 

77.4 
80.9 
84.4 
88.0 
91.5 
95.0 
98.5 

102.0 
105.5 

D v2 

2.0 1.2 
1.7 1.3 
1.7 1.3 
1.7 1.3 
t.6 1.3 
1.6 1.3 
l.6 1.3 
l.6 1.3 
1.6 1.3 

l.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 t.3 
1.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 1.3 
t;6 1.3 

1.6 1.3 
1.6 1.3 
1.6 1.3 
t.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 1.3 
1.6 l.3 

1 D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D v2 

x.2 
t2:2 
14.9 
17.5 
20.0 
22.5 
25.4 

27.9 
30.4 
32.9 
35.5 
38.0 
40.5 
43.0 
45.6 
4B.t 
50.6 
53.1 

55.7 
58.2 
60.7 
63.2 
65.8 
68.3 
70.8 
73.3 
75.9 

T-X 
1:9 

1.2 
1:6 8.5 2.2 2.0 

1.8 1.7 10.6 2.1 2.1 
1.8 1.7 12.6 2.0 2.1 8.9 2.4 2.5 
1.8 1.7 14.5 2.0 2.1 10.5 2.3 2.5 
1.8 1.7 16.4 2.0 2.1 12.1 2.2 2.5 1.2 2 8 2 9 
1.8 1.7 18.3 2.0 2.1 t3.6 2.2 2.5 10.0 2.6 2.9 

1.8 1.7 20.3 1.9 2.1 15~1 2.2 2.5 t1.2 2.5 3.0 
1.8 1.7 22.2 1.9 2.1 16.6 2.1 2.5 12.4 2.4 3.0 
1.8 1.7 24.0 1.9 2.1 18.0 2.1 2.5 13.6 2.4 3.0 8.9 3.1 3.5 
1.8 1.7 25.9 1.9 2.1 19.5 2.1 2.6 14.8 2.4 3.0 10.6 2.8 3.5 
1.8 1.7 28.2 1.9 2.1 20.9 2.1 2.6 16.0 2.3 3.0 11.5 2.8 3.5 
1.8 1.7 30.0 1.9 2.1 22.3 2.1 2.6 17.1 2.3 3.0 12.5 2.7 3.5 
1.8 1.7 31.9 1.9 2.1 23.7 2.1 2.6 18.3 2.3 3.0 13.5 2.7 3.6 
1.8 1.7 33.6 1.9 2.1 25.2 2.1 2.6 19.4 2.3 3.1 14.4 2.6 3.6 
1.8 1.7 35.5 1.9 2.t 26.6 2.1 2.6 20.5 2.3 3.1 15.3 2.6 3.6 
1.8 1.7 37.4 1.9 2.1 28.0 2.1 2.6 21.6 2.3 3.1 16.2 2.6 3.6 
1.8 1.7 39.2 1.9 2.1 29.8 2.1 2.6 22.8 2.3 3.1 17.1 2.6 3.6 

t.8 1.7 41.1 1.9 2.1 31.3 2.1 2.6 23.9 2.3 3.1 18.0 2.6 3.6 
1.8 1.7 42.9 l.9 2.1 32.7 2.1 2.6 25.0 2.3 3.1 
1.8 1.7 44.8 1.9 2.1 34.1 2.1 2.6 26.1 2.2 3.1 

ii.; f.5 3-z 

1.8 1.7 46.7 1.9 2.1 35.5 2.1 2.6 27.2 2.2 3.1 20:6 2:5 3:6 
1.8 1.7 48.5 1.9 2.1 36.9 2.1 2.6 28.4 2.2 3.1 21.5 2.5 3.6 
1.8 1.7 50.4 l.9 2.1 38.3 2.1 2.6 29.5 2.2 3.1 22.4 2.5 3.6 
1.8 1.7 52.2 1.9 2.1 39.7 2.0 2.6 30.6 2.2 3.1 23.2 2.5 3.6 
1.8 1.7 54.1 1.9 2.1 41.t 2.0 2.6 32.1 2.2 3.0 24.1 2.5 3.6 
1.8 1.7 56.0 1.9 2.1 42.5 2.0 2.6 33.2 2.2 3.0 25.0 2.5 3.6 

EXHlBlT 9-l PARABOLtC DIVERSION DESIGN CHART 
(RETARDANCE “D” AND “B” ) 

vt=5.5 Vl=6.0 

9.8 3.3 3.9 
10.9 3.1 3.9 
12.0 3.0 3.9 
12.9 2.9 4.0 
13.7 2.9 4.0 10.8 3.4 4.3 

14.4 2.9 4.0 12.0 3.2 4.3 
15.2 2.8 4.0 12.7 3.2 4.3 
16.0 2.8 4.0 13.4 3.1 4.3 
16.8 2.8 4.0 14.1 3.1 4.3 
17.4 2.8 4.0 14.8 3.1 4.3 
t8.2 2.8 4.0 15.5 3.0 4.3 
18.9 2.7 4.0 16.1 3.0 4.4 
19.7 2.7 4.0 16.8 3.0 4.4 
20.4 2.7 4.1 17.5 2.9 4.4 
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Vl FOR RETARDAMCE "D", TOP WtDTH (T), DEPTH' (D) AMD V2 FOR RETAROAHCE "B' 

Q V1=2.D v1=2.5 v1=3.0 
GRADE lS~-~E~CEIiT 

v1=3.5 - . v1=4.5 vt=5.0 v1=5.5 Vl=b.O 
CFS 

5 T.9 to5 

113 1.3 

07 
T DV2T DV2T DV2T DMT DMT DV2T DV2 T DV2 

:5 12.4 18.9 0.9 0:9 12.8 8.3 1.5 1.4 1.2 1.2 z.7 
12:4 15.6 

;.; 
1:5 1.5 

i.2 
1.6 1:6 

6.2 1.9 1.9 
:!i 25.1 31.4 1.3 1.3 0.9 0.9 21.8 17.2 1.4 1.4 1.2 1.2 11.5 9.0 1.7 1.7 2.0 1.9 g.; :.; 5.: 

3: 43.9 37.7 1.3 1.3 0.9 0.9 26.t 30.4 1.4 1.4 1.2 t.2 22.2 18.8 1.5 1.5 1.6 1.6 14.0 16.4 1.6 1.6 2.0 2.0 lD:4 12.3 1.8 I:8 2:4 2.4 7.6 9.2 2.1 2.0 2.8 2.8 
2 50.2 56.5 1.3 t.3 0.9 0.9 34.8 39.1 1.4 1.4 t.3 1.3 25.3 28.5 1.5 1.5 1.6 1.6 21.2 18.8 1.6 1.6 2.0 2.0 14.2 16.1 1.8 1.7 2.4 2.4 10.8 12.3 2.0 1.9 2.8 2.9 9.4 7.8 2.4 2.2 3.3 3.2 

50 62.7 1.3 0.9 43.5 1.4 1.3 31.7 1.5 1.6 23.9 1.6 2.0 17.9 1.7 2.4 13.8 1.9 2.9 10.6 2.1. 3.3 

zz 69.0 75.3 1.3 1.3 0.9 0.9 47.8 52.t 1.4 1.4 1.3 t.3 34.8 38.0 1.5 1.5 1.6 1.6 26.2 28.6 1.6 1.6 2.0 2.0 21.6 19.8 1.7 1.7 2.4 2.4 15.3 16.7 1.9 1.9 2.9 2.9 11.9 13.1 2.1 2.1 3.3 3.3 10.1 9.1 2.4 2.4 3.8 3.7 

65 81.5 1.3 0.9 56.5 1.4 1.3 41.1 1.5 1.6 31.0 1.6 2.0 23.8 1.7 2.4 18.2 1.9 2.9 14.3 2.0 3.3 11.2 2.3 3.8 

;; 94.1 87.8 1.3 1.3 0.9 0.9 60.8 65.2 1.4 1.4 t.3 1.3 44.3 47.4 1.5 1.5 1.6 1.6 33.3 35.7 1.6 1.6 2.0 2.0 25.6 27.4 1.7 1.7 2.4 2.4 21.0 t9.6 1.8 1.8 2.9 2.9 15.5 16.6 2.0 2.0 3.3 3.4 13.2 12.2 2.3 2.2 3.8 3.8 10.3 9.2 2.7 2.6 4.2 4.2 
80 100.3 1.3 0.9 69.5 1.4 1.3 50.6 1.5 1.6 38.1 1.6 2.0 29.1 1.7 2.4 22.5 1.8 2.9 17.8 2.0 3.4 14.2 2.2 3.8 11.2 2.5 4.3 
85 106.6 1.3 0.9 73.8 1.4 1.3 53.7 1.5 1.6 40.5 1.6 2.0 30.9 1.7 2.4 23.9 1.6 2.9 18.9 2.0 3.4 15.2 2.2 3.8 12.1 2.5 4.3 go 112.9 1.3 0.9 78.2 1.4 1.3 56.9 1.5 1.6 42.8 1.6 2.0 32.7 1.7 2.4 25.7 1.8 2.9 20.t 2.0 3.4 16.1 2.2 3.9 12.9 2.4 4.3 
95 119.1 1.3 0.9 82.5 1.4 1.3 60.0 1.5 1.6 45.2 1.6 2.0 34.5 1.7 2.4 27.1 1.8 2.9 21.2 2.0 3.4 17.0 2.2 3.9 13.8 2.4 4.3 

100 125.4 1.3 0.9 86.9 1.4 1.3 63.2 1.5 1.6 47.6 1.6 2.0 36.3 1.7 2.4 28.5 1.8 2.9 22.4 2.0 3.4 18.0 2.2 3.9 14.6 2.4 4.3 
105 131.7 1.3 0.9 91.2 1.4 1.3 66.4 1.5 1.6 50.0 1.6 2.0 38.1 1.7 2.4 29.9 1.8 2.9 23.5 2.0 3.4 19.0 2.1 3.9 15.4 2.4 4.3 

110 138.0 1.3 0.9 95.5 1.4 1.3 69.5 1.5 1.6 52.3 1.6 2.0 40.0 1.7 2.4 31.3 1.8 2.9 24.7 2.0 3.4 19.9 2.1 3.9 t6.2 2.3 4.3 
115 144.2 1.3 0.9 99.9 1.4 1.3 72.7 1.5 1.6 54.7 1.6 2.0 41.8 1.7 2.4 32.8 1.8 2.9 25.8 2.0 3.4 20.9 2.1 3.9 17.0 2.3 4.3 
120 150.5 1.3 0.9 104.2 1.4 1.3 75.8 1.5 1.6 57.1 1.6 2.0 43.6 1.7 2.4 34.2 1.8 2.9 27.0 2.0 3.4 21.8 2.1 3.9 17.8 2.3 4.4 
125 156.8 t.3 0.9 to8.6 1.4 1.3 79.0 1.5 1.6 59.5 1.6 2.0 45.4 1.7 2.4 35.6 1.6 2.9 28.5 2.0 3.4 22.7 2.1 3.9 t8.6 2.3 4.4 
130 163.0 1.3 0.9 112.9 1.4 1.3 82.2 1.5 1.6 61.8 1.6 2.0 47.2 1.7 2.4 37.0 1.8 2.9 29.6 2.0 3.4 23.7 2.1 3.4 10.3 2.3 4.4 _.- -__ 
135 169.3 1.3 0.9 117.2 1.4 1.3 85.3 1.5 1.6 64.2 1.6 2.0 49.0 1.7 2.4 38.4 1.8 2.9 36.8 1.9 5.4 24.6 2.1 i:iJ 20.t 2.3 i;ri 140 175.6 1.3 0.9 121.6 1.4 1.3 88.5 1.5 1.6 66.6 1.6 2.0 50.8 1.7 2.4 39.8 t.8 2.9 31.9 1.9 3.4 25.6 2.1 3.9 20.9 2.3 4.4 145 161.8 1.3 0.9 125.9 1.4 1.3 91.6 1.5 1.6 69.0 1.6 2.0 52.6 1.7 2.4 41.3 1.8 2.9 33.0 1.9 3.4 26.5 2.t 3.9 21.7 2.3 4.4 150 188.1 1.3 0.9 130.3 1'.4 1.3 94.8 1.5 1.6 71.3 1.6 2.0 54.4 1.7 2.4 42.7 1.8 2.9 34.2 1.9 3.4 27.4 2.1 3.9 22.5 2.3 4.4 

EXHIBIT 9-l PARABOLIC DIVERSION DESIGN CHART 
(RETAROANCE "0" AND "8") 

(SHEET 6 OF t4) 



Vl FOR RETAROANCE I'D". TOP WtDTH (T), DEPTH' (D) AND VP FOR RETARDANCE nBrr 

2s 
5 

10 
15 

20 
25 

:; 

:; 
50 

110 
115 
120 
125 
130 
135 
140 
145 
150 

v1=2.0 V1=2.5 v1=3.0 
GRADE l.;;=;E;CENT 

v1=3.5 v1=4.5 v1=5.0 

T D V2 T 0 V2 T 0 VP T 0 v2 T 0 V2 T D V2 T II V2 
6.5 1.3 0:9 

13.5 1.2 0.9 9.1 1.4 1.2 6.4 1.6 1.5 
20.5 1.2 0.9 13.9 1.3 1.2 10.0 1.4 1.6 
27.3 1.2 0.9 18.8 1.3 1.2 13.6 1.4 1.6 
34.1 1.2 0.9 23.5 1.3 1.2 17.0 1.4 1.6 
40.9 1.2 0.9 2e.2 1.3 1.2 20.7 1.4 1.6 
47.7 1.2 0.9 32.8 1.3 1.2 24.1 1.4 1.6 
54.5 1.2 0.9 37.5 1.3 1.2 27.5 1.4 1.6 
61.3 1.2 0.9 42.2 1.3 1.2 30.9 1.4 1.6 
68.1 1.2 0.9 46.9 1.3 1.2 34.4 1.4 1.6 

74.9 1.2 0.9 51.6 1.3 1.2 37.8 1.4 1.6 
81.7 1.2 0.9 56.2 1.3 1.2 41.2 1.4 1.6 
88.5 1.2 0.9 60.9 1.3 1.2 44.6 1.4 1.6 
95.4 1.2 0.9 65.6 1.3 1.2 48.1 1.4 1.6 

102.2 1.2 0.9 70.3 1.3 1.2 51.5 1.4 1.6 
109.0 1.2 0.9 75.0 1.3 1.2 54.9 1.4 1.6 
115.8 1.2 0.9 79.6 1.3 1.2 58.3 1.4 1.6 
122.6 1.2 0.9 84.3 1.3 1.2 61.8 1.4 1.6 
129.4 1.2 0.9 89.0 1.3 1.2 65.2 1.4 1.6 
136.2 1.2 0.9 93.7 1.3 1.2 68.6 1.4 1.6 
143.0 1.2 0.9 98.4 1.3 1.2 72.1 1.4 1.6 

149.8 1.2 0.9 103.1 1.3 1.2 75.5 1.4 1.6 
156.6 1.2 0.9 107.7 1.3 1.2 78.9 1.4 1.6 
163.4 1.2 0.9 112.4 1.3 1.2 82.3 1.4 1.6 
170.3 1.2'0.9 117.1 1.3 1.2 85.8 1.4 1.6 
177.1 1.2 0.9 121.8 1.3 1.2 89.2 1.4 1.6 
183.9 1.2 0.9 126.5 1.3 1.2 92.6 I.4 1.6 
190.7 1.2 0.9 131.2 1.3 1.2 96.1 1.4 1.6 
197.5 1.2 0.9 135.8 1.3 1.2 99.5 1.4 1.6 
204.3 1.2 0.9 140.5 1.3 1.2 102.9 1.4 1.6 

7.2 1.7 7.9 
10.0 ?.6 1.9 
12.7 1.5 1.9 
15.4 1.5 1.9 
17.9 1.5 2.0 
20.8 1.5 1.9 
23.4 1.5 1.9 
26.0 1.5 1.9 

11.6 1.7 2.3 
;;.; i-2 ;.; 

17:7 I:6 2:4 
19.7 1.6 2.4 

28.5 1.5 1.9 
31.1 1.5 2.0 
33.7 1.5 2.0 
36.3 1.5 2.0 
38.9 1.5 2.0 
41.5 1.5 2.0 
44.1 1.5 2.0 
;6& ;.'5 g.g 

51:8 1:5 2:0 
54.4 1.5 2.0 

22.1 1.6 2.3 
24.0 1.6 2.3 
26.0 1.6 2.4 
28.0 1.6 2.4 
30.0 1.6 2.4 
32.0 1.6 2.4 
g,; i-2 5-4" 

;;:; $2 $2 

41:8 1:6 2:4 

57.0 1.5 2.0 43.8 1.6 2.4 
59.6 1.5 2.0 45.8 1.6 2.4 
62.2 1.5 2.0 47.8 1.6 2.4 
64.8 1.5 2.0 49.8 1.6 2.4 
67.3 1.5 2.0 51.8 1.6 2.4 
69.9 I.5 2.0 53.8 1.6 2.4 
72.5 1.5 2.0 55.7 1.6 2.4 
75.1 1.5 2.0 57.7 1.6 2.4 
77.7 1.5 2.0 59.7 1.6 2.4 

7.3 1.8 2.3 
9.5 1.7 2.3 6.8 2.0 2.7 

8.7 1.9 2.8 
10.4 I.8 2.8 
12.1 1.8 2.8 
13.7 1.8 2.8 
15.3 1.7 2.8 

7.9 2.1 3.2 
9.3 2.0 3.2 

10.7 1.9 3.3 
12.0 1.9 3.3 

16.9 1.7 2.8 13.3 1.9 3.3 
18.5 1.7 2.8 14.6 1.9 3.3 

20.1 1.7 2.8 15.9 1.9 3.3 
21.6 1.7 2.9 
23.2 1.7 2.9 
25.1 1.7 2.8 
26.6 1.7 2.8 
28.2 1.7 2.8 
29.8 1,7 2.8 
31.3 1.7 2.8 
32.9 1.7 2.8 

lj.2 1.8 3.3 
18.4 1.8 3.3 
19.7 1.8 3.3 
21.0 1.8 3.3 
22.2 1.8 3.3 
23.5 1.8 3.3 
24.8 1.8 3.3 
26.4 1.8 3.3 

34.4 1.7 2.8 27.6 1.8 3.3 
36.0 1.7 2.8 28.9 1.8 3.3 
37.6 1.7 2.8 30.1 1.8 3.3 

31.4 1.8 3.3 
32.6 1.8 3.3 

39.1 1.7 2.9 
40.7 1.7 2.9 
42.2 1.7 2.9 
43.8 1.7 2.9 
45.3 1.7 2.9 
46.9 1.7 2.9 

53.9 1.6 j.3 
35.1 1.8 3.3 
36.4 1.8 3.3 
37.6 1.8 3.3 

v1=5.5 V1=6.0 

T 0 V2 T D V2 

7.9 2.3 3.7 
9.3 2.2 3.7 

10.5 2.1 3.7 
11.6 2.1 3.7 
12.7 2.1 3.7 
13.8 2.0 3.8 
14.8 2.0 3.8 
15.8 2.0 3.8 
16.9 2.0 3.8 
17.9 2.0 3.8 
19.0 2.0 3.8 

20.0 2.0 3.8 
21.t 2.0 3.8 

22.1 2.0 3.8 
23.1 2.0 3.8 
24.2 1.9 3.8 
25.2 1.9 3.8 
26.2 1.9 3.8 
27.3 1.9 3.8 
28.7 1.9 3.8 
29.7 1.9 3.8 
30.7 1.9 3.8 

7.5 2.7 4.1 
9.0 2.4 4.1 

:y.; ;.; ;,; 

1119 E:2 4:2 
12.8 2.2 4.2 
13.7 2.2 4.2 
14.6 2.2 4.3 
15.5 2.2 4.3 
16.3 2.1 4.3 
17.2 2.1 4.3 

18.1 2.1 4.3 
19.0 2.1 4.3 
19.8 2.1 4.3 
20.7 2.1 4.3 
21.5 2.1 4.3 
22.4 2.1 4.3 
23.3 2.1 4.3 
24.1 2.1 4.3 
25.0 2.1 4.3 

EXHIBIT 9-l PARABOLIC DlVERSlON DESlGEl CHAR1 
(RETARDANCE "D" AND 'B") 

(SHEET 7 OF 14) 



Vl FOR RETARDAWE "0". TOP UIDTM (T), DEPTH' [D) AR0 V2 FOR RETARDANCE “B” 

GRADE 2.00 PERCENT 

ch 
v1=2.0 v1=2.5 Vlr3.0 Vl=S.S v1=4.0 v1=4.5 vt=s.o Vl=S.5 Vl=6.0 

5 5.1 lD2 ovc 
T D V2 T 0 V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 

:; 22.0 14.7 1:2 1.2 0:9 0.9 14.S 9.5 1.3 1.3 1.2 1.2 10.8 7.0 t.4 1.4 1.5 1.5 8.0 1.5 1.9 5.5 1.9 2.1 

8: 29.3 36.6 1.2 1.2 0.9 0.9 24.4 19.6 1.2 1.2 1.2 1.2 14.6 18.5 1.3 1.3 1.5 1.5 13.8 10.9 1.5 1.4 1.9 1.9 10.4 8.1 1.6 1.6 2.3 2.3 5.5 7.9 2.1 1.8 2.6 2.7 
:; 43.9 51.2 1.2 1.2 0.9 0.9 29.3 34.2 1.2 1.2 1.2 1.2 22.2 25.8 1.3 1.3 1.6 t.6 16.6 19.6 1.4 I.4 1.9 1.9 '12.7 14.9 1.5 1.5 2.3 2.3 11.5 9.7 1.7 1.7 2.7 2.7 8.9 7.3 2.0 1.9 3.2 3.1 

58.5 1.2 0.9 39.0 1.2 1.2 29.5 1.3 1.6 22.4 1.4 1.9 17.1 1.5 2.3 13.3 1.6 2.8 10.4 1.8 3.2 8.0 
65.8 43.9 

2.1 3.6 
1.2 0.9 t.2 1.2 33.2 1.3 1.6 2S.2 1.4 1.9 19.3 1.5 2.3 15.0 1.6 2.8 11.8 1.8 3.2 

73.1 t.2 0.9 48.8 1.2 1.2 36.8 1.3 1.6 28.0 1.4 1.9 21.7 1.5 2.3 16.7 1.6 2.8 13.2 1.8 3.2 1::; ::: 3:: 7.9 2.3 4.1 

22 80.4 87.7 ?.2 1.2 0.9 0.9 53.6 58.5 1.2 1.2 1.2 1.2 44.2 40.5 1.3 t.3 1.6 1.6 30.7 33.) 1.4 1.4 1.9 1.9 23.9 26.0 1.5 1.5 2.3 2.3 20.2 18.5 1.6 1.6 2.8 2.8 14.6 16.0 t.7 1.7 3.2 11.7 1.9 3.7 

65 
3.2 

95.0 t.2 0.9 63.4 
12.8 3.7 

1.2 1.2 47.9 1.3 1.6 36.3 1.4 1.9 
1.9 1X.f 5': 

28.2 1.5 2.3 22.1 1.6 2.8 17.4 t.7 3.3 
70 102.3 

3.7 
1.2 0.9 68.2 

14.0 
1.2 1.2 51.6 1.6 39.1 1.4 1.9 

t.9 lt:3 2:t 
z-i 

1.3 
4:2 

30.3 1.5 2.3 23.8 1.6 2.8 18.8 1.7 3.3 
75 109.6 1.2 0.9 73.1 1.2 1.2 55.2 

15.2 1.9 3.7 
1.3 1.6 41.9 1.4 1.9 

12.3 2.1 4.2 
32.5 1.5 2-.3 25.5 1.6 2.8 20.1 1.7 

116.9 
3.3 

80 
16.2 1.8 3.7 

1.2 0.9 78.0 1.2 1.2 
13.2 

58.9 1.3 1.6 44.7 1.4 1.9 34.6 1.5 2.3 
2.0 4.2 

27.2 1.6 2.8 1.7 
85 124.2 

21.5 3.3 17.4 
1.2 0.9 82.9 1.2 1.2 62.6 t.6 47.4 1.4 1.9 

1.8 3.8 14.2 
1.3 36.8 1.5 2.3 

2.0 4.2 
28.9 1.6 2.8 22.9 1.7 3.3 

90 131.5 1.2 0.9 87.7 t.2 
1.8 3.8 

1.2 66.3 1.3 t.6'50.2 1.4 1.9 
18.5 15.1 2.0 4.2 

39.0 1.5 2.3 30.6 1.6 2.8 24.6 1.7 3.2 
95 138.8 1.2 92.6 

19.6 1.8 
0.9 1.2 1.2 69.9 1.3 1.6 53.0 

3.8 
1.4 1.9 41.1 1.5 2.3 

t6.t 2.0 4.2 
32.3 1.6 2.8 25.9 1.7 3.3 20.8 

too 146.1 1.2 0.9 97.5 1.2 1.2 73.6 
1.8 

1.3 1.6 55.8 
3.8 

1.4 1.9 43.3 1.5 2.3 
17.0 2.0 4.2 

34.0 1.6 2.8 27.3 1.7 
105 153.4 

3.3 
1.2 0.9 102.3 1.2 1.2 77.3 1.3 1.6 58.6 1.4 1.9 

21.9 1.8 3.8 18.0 
45.4 1.5 2.3 

2.0 4.2 
35.7 1.6 2.8 28.6 1.7 3.3 23.0 1.8 3.8 18.9 2.0 4.2 

110 160.7 1.2 0.9 107.2 1.2 1.2 81.0 1.3 1.6 61.4 1.4 1.9 47.6 1.S 2.3 37.3 1.6 2.8 
115 168.0 1.2 0.9 112.1 

30.0 1.7 3.3 
1.2 1.2 84.7 1.3 1.6 64.2 

24.1 t.8 
1.4 

3.8 
1.9 49.8 

19.8 2.0 4.2 
1.5 2.3 39.0 1.6 2.8 31.3 120 175.3 1.7 1.2 0.9 117.0 1.2 3.3 1.2 88.3 t.3 1.6 67.0 25.3 t 8 3.8 1.4 20.8 1.9 51.9 2.0 4.2 1.5 2.3 40.7 

1.6 2.8 32.7 1.7 
125 182.6 1.2 0.9 121.8 

3.3 
1.2 1.2 1.3 1.6 

26.7 
tf8 

92.0 69.7 t.4 54.1 
3.7 21.7 

1.9 
2.0 4.2 

1.5 2.3 42.4 1.6 2.8 34.1 130 189.9 1.2 0.9 126.7 1.7 1.2 1.2 3.3 95.7 1.3 1.6 27.8 1.8 3.7 72.5 1.4 1.9 56.2 22.6 1.5 2.3 44.1 1.9 4.3 
1.6 2.8 135 197.3 1.2 0.9 131.6 35.4 1.7 3.3 1.2 1.2 99.4 1.6 28.9 1.8 3;7 1.3 75.3 1.4 1.9 58.4 45.8 23.6 1.5 2.3 1.6 1.9 4.3 

t4O 204.6 2.8 36.8 1.7 1.2 0.9 136.5 1.2 1.2 t.6 3.3 30.0 103.1 1.3 78.1 1.4 1.8 3.7 1.9 60.6 1.S 24.5 4.3 2.3 47.5 1.6 1.9 
2.8 145 21t.9 1.2 0.9 141.3 38.1-1.7 1.2 1.2 106.7 1.6 3.3 31.1 1.8 1.3 80.9 1.4 3.7 1.9 62.7 25.4 1.5 2.3 49.2 1.6 1.9 4.3 

150 219.2 1.2 0.9 146.2 2.8 1.2 1.2 110.4 39.5 1.7 1.6 3.3 32.3 1.3 83.7 1.4 1.8 3.7 1.9 64.9 26.4 1.5 2.3 50.9 1.6 1.9 4.3 
2.8 40.8 1.7 3.3 33.4 1.8 3.7 27.3 1.9 4.3 

EXHIBIT 9-l PARABOLIC DIVERSION DESIGN CHART 
(RETARDANCE "0" AND llBrl) 

(SHEET 8 OF 14) 



Vl FOR RETARDANCE "D". TOP WIDTH (T), DEPTH' (0) AND V2 FOR RETARDANCE '6" 

2s 
5 

:“5 
20 
25 

3": 

4": 
50 

110 
115 
120 
125 
130 
135 
140 
145 
150 

v1=2.0 v1=2.5 v1=3.0 
GRADE L;~=:E~ENT 

v1=3.5 . v1=4.5 v1=5.0 v1=5.5 Vt=6.0 

8' 8 lDO 05 
T T D V2 1 D V2 T D V2 T D V2 

18:O 1:O 0:8 
5 8 lDl 1': 

12:l 1:l I:2 
3.9 lP5 1": 
8.9 1.1 1:s 6.6 1.3 1.8 4.7 1.5 2.1 

27.0 1.0 0.8 18.3 1.1 1.2 13.5 1.1 1.5 10.3 1.2 1.8 7.9 1.3 2.2 6.0 1.5 2.5 
35.9 1.0 0.8 24.4 1.1 1.2 18.2 1.1 1.5 13.8 1.2 1.8 10.7 1.3 2.2 8.3 1.4 2.6 6.4 1.6 3.0 
44.9 1.0 0.8 30.5 1.1 1.2 22.8 1.1 1.5 17.5 1.2 1.8 13.4 1.3 2.2 10.6 1.4 2.6 8.3 1.5 3.0 
53.9 1.0 0.8 36.6 1.1 1.2 27.3 1.1 1.5 20.9 1.2 1.8 16.2 1.3 2.2 12.8 1.4 2.6 10.2 1.5 3.0 
62.8 1.0 0.8 42.7 1.1 1.2 31.8 1.1 I.5 24.4 1.2 1.8 19.1 1.2 2.2 15.0 I.3 2.6 12.0 1.4 3.0 
71.8 1.0 0.8 48.8 1.1 1.2 36.4 1.1 1.5 27.9 1.2 1.8 21.9 1.2 2.2 80.8 1.0 0.8 54.9 1.0 1.2 40.9 I.1 1.5 31.3 1.2 1.8 24.6 1.2 2.2 ;;.; ;.: '2.: :;.; 

89.7 1.0 0.8 60.9 1.0 1.2 45.4 1.1 1.5 34.8 1.2 1.8 27.3 1.2 2.2 2l:8 I:3 2:6 17:3 

;.: 

1:4 

3".; 

3:l 

T D V2 1 D V2 

6.0 1.9 3.9 
7.6 1.7 3.9 
9.0 1.7 4.0 

10.2 1.7 4.0 
11.5 1.6 4.0 

98.7 1.0 0.8 67.0 1.0 1.2 50.0 1.1 1.5 38.3 1.2 1.8 30.0 1.2 2.2 24.0 I.3 2.6 19.1 1.4 3.1 
107.7 1.0 0'.8 73.1 1.0 1.2 54.5 1.1 1.5 41.8 1.2 1.8 32.7 1.2 2.2 26.1 1.3 2.6 21.0 1.4 3.1 
116.6 1.0 0.8 79.2 1.0 1.2 59.0 1.1 1.5 45.2 1.2 1.8 35.5 1.2 2.2 28.3 1.3 2.6 22.8 1.4 3.1 
125.6 1.0 0.8 85.3 1.0 1.2 63.6 1.1 1.5 48.7 1.2 1.8 38.2 1.2 2.2 30.5 1.3 2.6 24.5 1.4 3.1 
134.6 1.0 0.8 91.4 1.0 1.2 68.1 1.1 1.5 52.2 1.2 1.9 40.9 1.2 2.2 32.6 1.3 2.6 26.2 1.4 3.1 
143.6 1.0 0.8 97.5 1.0 1.2 72.7 1.1 1.5 55.7 1.2 1.9 43.6 1.2 2.2 34.8 1.3 2.6 28.0 1.4 3.1 
152.5 1.0 0.8 103.6 1.0 1.2 77.2 1.1 1.5 59.1 1.2 I.9 46.3 1.2 2.2 37.0 1.3 2.6 29.7 1.4 3.1 
161.5 1.0 0.8 109.7 1.0 1.2 81.7 1.1 1.5 62.6 1.2 1;9 49.1'1.2.2.2 39.1 1.3 2.6 31.5 1.4 3.1 
170.5 1.0 0.8 715.8 1.0 1.2 86.3 1.1 1.5 66.1 1.2 1.9 51.8 1.2 2.2 41.3 t.3 2.6 33.2 1.4 3.1 
179,s 1.0 0.8 121.9 1.0 1.2 90.8 1.1 1.5 69.6 1.2 1.9 54.5 1.2 2.2 43.5 1.3 2.6 35.0 1.4 3.1 
188.4 1.0 0.8 128.0 1.0 1.2 95.4 1.1 1.5 73.0 1.2 1.9 57.2 1.2 2.2 45.6 I.3 2.6 36.7 1.4 3.1 

6.4 1.7 3.4 

11:1 ;.A i.2 115 :.; 315 
12.6 1.5 3.5 
14.1 1.5 3.5 

15.5 l.s 3.5 
g.; 

19:8 

;.; 

1:5 

35.2 

3:6 
21.5 1.5 3.S 
g:.t 

25:8 

;.; 

1:5 

i.2 

3:6 
27.2 1.5 3.6 
28.7 1.5 3.6 
30.1 1.5 3.6 

31.5 1.5 3.6 
32.9 1.5 3.6 
34.4 1.5 3.6 
35.8 1.5 3.6 

12.7 1.6 -4.0 
14.0 1.6 4.0 
15.1 1.6 4.0 
16.3 1.6 4.1 
17.5 1.6 4.1 
18.6 1.6 4.1 
20.0 1.6 4.1 
21.2 1.6 4.1 
22.6 1.6 4.0 
23.8 1.6 4.0 
25.0 1.6 4.0 

197.4 1 

E: : 
224:3 1 

z-i : 
251:2 1 
260.2 1 
269.2 1 

‘.O 0.8 
.O 0.8 

8.0 0.0 
.o 0.8 
.O 0.8 
.o 0.1 
.o Q.b 
.o 0.8 
.o 0.8 

134.1 
140.1 
146.2 
152.3 

;2; 
17016 
176.7 
182.8 

1.0 1.2 99.9 1.1 
1.0 1.2 104.4 1.1 
1.0 1.2 109.0 1.1 
1.0 1.2 113.5 1.1 
1.0 1.2 118.1 1.1 
1.0 1.2 122.6 1.1 
1.0 1.2 127.1 1.1 
1.0 1.2 131.7 1.1 
1.0 1.2 136.2 1.1 ::: 

1.2 1.9 
1.2 1.9 
1.2 1.9 
1.2 1.9 
1.2 1.9 
1.2 1.9 
1.2 1.9 
1.2 1.9 
1.2 1.9 

60.0 
62.7 
65.4 
68.1 
70.9 

;t: 
79:o 
81.7 

1.2 2.2 
1.2 2.2 
1.2 2.2 
1.2 2.2 
1.2 2.2 
1.2 2.2 
1.2 2.2 60.8 1.3 2.6 
I.2 2.2 63.0 I.3 2.6 
1.2 2.2 65.2 1.3 2.6 

47.8 1.3 2.6 
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50.7 1.4 3.1 
52.4 1.4 3.1 
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cf 
v1=2.0 

II 
5 1x.1 0.9 0:; 

:; 
:z.: “0.; 00.x 

IS 40:9 51.1 0:9 0.9 0:a 0.8 

i; 61.3 71.5 0.9 0.9 0.8 0.8 
40 81.8 0.9 0.8 

;; g.; . o".; . x.x . 

Vl FOR RETAROANCE "0". TOP WIOTH IT), DEPTH (0) AND V2 FOR RETAROANCE "B" 

GRADE 
v1=2.5 v1=3.0 Vl=f.S 

T 0 V2 T 
7.0 1.0 1.1 4.9 

15 1'2 T 0 V2 

t4.4 0.9 1.1 10.3 1.0 1.4 7.9 1.1 1.8 
21.5 0.9 1.1 15.7 1.0 1.4 12.0 1.1 1.8 
28.6 0.9 1.) 20.9 1.0 1.4 16.3 1.0 1.8 
35.8 0.9 t.1 26.1 t-0 1.4 20.3 1.0 1.8 
42.9 0.9 1.1 31.4 1.0 1.4 24.4 1.0 1.8 
50.1 0.9 1.1 36.6 1.0 1.4 28.3 1.0 1.8 
57.2 0.9 1.1 41.8 1.0 1.5 32.4 1.0 1.8 
64.4 0.9 1.1 47.0 1.0 1.5 36.4 1.0 1.8 
71.5 0.9 t.1 52.2 1.0 1.5 40.5 1.0 1.8 

T 0 V2 

6.1 1.2 2.1 
9.4 7.1 2.1 

t2.6 I.1 2.1 
16.0 1.1 2.1 
19.2 1.1 2.1 
22.4 1.1 2.1 
25.6 1.1 2.1 
28.8 1.1 2.1 
32.0 1.t 2.1 

v1=4.5 v1=5.0 vt=5.5 V1=6.0 

T 0 V2 T 0 V2 T 0 V2 T 0 V2 

4.5 1.4 2.4 
7.4 1.2 2.5 5.8 1.4 2.8 

10.1 T.2 2.5 8.0 1.3 2.9 6.3 1.4 3.3 
12.7 1.2 2.5 ix.: ;.; f.; 8.2 1.4 3.4 6.5 1.5 3.8 
15.2 1.2 2.5 
18.0 1.2 2.5 14:4 1:2 219 

:?: 

13:s 

:': 

113 

i':: 

3:4 

;.; i.2 

20.6 1.2 2.5 16.5 1.2 2.9 lt:? 1:4 

;.; 

3:8 
23.1 1.2 2.5 18.8 1.2 2.9 
25.7 1.2 2.5 20.9 1.2 2.9 

;;.; 
. 

;.: 
s 

3.; 
. 

;;.; 
. 

;.; 
. 

:.; 
. 

55 112.4 0.9 0.8 78.7 0.9 1.1 57.5 1.0 1.5 44.5 1.0 1.8 35.2 1.1 2.1 28.2 1.2 2.5 23.0 1.2 2.9 18.9 1.3 3.4 t5.4 1.4 3.9 
60 122.6 0.9 0.6 85.8 0.9 1.1 62.7 1.0 1.5 48.5 1.0 1.8 38.4 1.1 2.2 30.8 1.2 2.5 25.1 I.2 2.9 20.6 1.3 3.4 16.9 1.4 3.9 65 132.8 0.9 0.8 93.0 0.9 1.1 67.9 1.0 1.5 52.6 1.0 1.8 41.5 1.1 2.2 33.4 1.2 2.5 27.2 1.2 2.9 22.3 1.3 3.4 18.3 1.4 3.9 70 143.1 0.9 0.8 100.1 0.9 1.1 73.1 1.0 1.5 56.6 1.0 1.8 44.7 1.1 2.2 35.9 1.2 2.5 29.2 1.2 2.9 24.0 t.3 3.4 20.0 1.4 3.9 
75 153.3 0.9 0.8 107.3 0.9 1.1 78.3 1.0 1.5 60.7 1.0 I.8 47.9 1.1 2.2 38.5 1.2 2.5 31.3 1.2 2.9 25.7 1.3 3.4 21.4 1.4 3.9 80 163.5 0.9 0.8 114.4 0.9 1.1 83.6 1.0 t.5 64.7 1.0 1.e 51.1 1.1 2.2 41.0 1.2 2.5 33.4 1.2 2.9 27.4 1.3 3.4 22.8 1.4 3.9 
85 173.7 0.9 0.8 121.6 0.9 1.1 88.8 1.0 1.5 68.8 1.0 1.8 54.3 1.1 2.2 43.6 1.2 2.5 35.5 1.2 2.9 29.1 1.3 3.4 24.2 1.4 3.9 
90 183.9 0.9 0.8 128.7 0.9 1.1 94.0 t.0 1.5 72.8 1.0 1.8 57.5 I.1 2.2 46.2 1.2 2.5 37.6 1.2 2.9 30.8 1.3 3.4 25.7 1.4 3.9 
95 194.1 0.9 0.8 t35.9 0.9 1.1 99.2 1.0 1.5 76.8 1.0 1.8 60.7 1.1 2.2 48.7 1.2 2.5 39.7 1.2 2.9 32.5 1.3 3.4 27.1 1.4 3.9 

100 204.4 0.9 0.8 143.0 0.9 1.1 104.4 1.0 1.5 80.9 1.0 1.8 63.9 1.1 2.2 51.3 1.2 2.5 4t.7 1.2 2.9 34.2 1.3 3.4 28.5 1.3 3.9 105 214.6 0.9 0.8 150.2 0.9 1.1 109.7 1.0 1.5 84.9 1.0 1.8 67.1 1.1 2.2 53.9 1.2 2.5 43.8 1.2 2.9 35.9 1.3 3.4 29.9 1.3 3.9 

110 224.8 0.9 0.8 157.4 0.9 1.1 114.9 1.0 1.5 89.0 1.0 1.8 70.3 1.1 2.2 56.4 1.2 2.5 45.9 1.2 2.9 37.6 1.3 3.4 31.3 1.3 3.9 115 235.0 0.9 0.8 164.5 0.9 1.1 120.1 1.0 1.5 93.0 1.0 1.8 73.5 1.1 2.2 59.0 1.2 2.5 48.0 1.2 2.9 39.3 1.3 3.4 32.7 1.3 3.9 
120 245.2 0.9 0.8 171.7 0.9 1.) 125.3 1.0 1.5 97.1 1.0 1.8 76.7 1.1 2.2 61.5 1.2 2.5 49.9 1.2 3.0 41.0 1.3 3.4 34.2 1.3 3.9 125 255.5 0.9 0.8 178.8 0.9 1.1 130.5 1.0 1.5 101.1 1.0 1.8 79.9 1.1 2.2 64.1 1.2 2.5 52.0 1.2 3.0 42.7 1.3 3.4 35.6 1.3 3.9 
130 265.7 0.9 0.0 186.0 0.9 1.1 135.8 1.0 I.5 103.1 1.0 1.8 83.0 1.1 2.2 66.7 1.2 2.5 54.1 1.2 3.0 44.4 1.3 3.4 37.0 1.3 3.9 
135 275.9 0.9 0.8 193.1 0.9 1.1 141.0 1.0 1.5 109.2 1.0 1.8 86.2 1.1 2.2 69.2 1.2 2.5 56.1 1.2 3.0 46.1 1.3 3.4 38.4 1.3 3.9 
140 286.1 0.9 0.8 200.3 0.9 1.1 146.2 1.0 1.5 113.2 1.0 1.8 89.4 1.1 2.2 71.8 1.2 2.5 58.2 1.2 3.0 47.8 1.3 3.4 39.9 1.3 3.9 
145 296.3 0.9 0.8 207.4 0.9 1.1 151.4 1.0 1.5 lt7.3 1.0 1.8 92.6 1.1 2.2 74.4 1.2 2.5 60.3 1.2 3.0 49.6 1.3 3.4 41.3 1.3 3.9 
150 306.5 0.9 0.8 214.6 0.9 1.1 156.7 1.0 1.5 121.3 1.0 t.8 95.8 1.1 2.2 76.9 1.2 2.5 62.4 1.2 3.0 51.3 1.3 3.4 42.7 1.3 3.9 
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Vl FOR RETARDARCE ‘D’. TOP WlOlH (T), DEPTH’ {D) AND V2 FOR RETARDAWCE “Bn 

GRADE 
0 v1=2.0 v1=2.5 vt=3.0 V1=3.5 

5.;; ;ErE”T 
= . v1=4.5 Vl=S.O v1=5.5 V1=6.0 

1: 3 *Dg 0% 
22:5 018 0:6 
33.7 0.8 0.6 
45.0 0.8 0.8 
56.2 0.8 0.8 
67.4 0.8 0.8 
78.7 0.8 0.8 
89.9 0.8 0.8 

101.1 0.8 0.8 
112.4 0.8 0.8 

X0 
l6:3 
24.3 0.9 1.1 
32.4 0.9 1.1 
40.5 0.9 1.1 
48.7 0.9 1.1 
56.8 0.9 1.1 
64.9 0.9 1.1 
73.0 0.9 1.1 
81.1 0.9 1.1 

_ 

IA ,‘I: 
0.9 1.1 

T D V2T D V2 T 0 V2 T D V2 
1.4 
1.7 7.0 1.0 
1.7 10.7 1.0 
1.7 14.5 1.0 

5.6 I:0 1;i 4.2 lT1 
11.5 0.9 1.4 8.9 1.0 
17.4 0.9 1.4 13.7 1.0 
23.2 0.9 1.4 18.2 1.0 
28.9 0.9 1.4 22.8 1.0 
34.7 0.9 1.4 27.3 1.0 
40.5 0.9 1.4 31.8 1.0 
46.3 0.9 1.4 36.4 1.0 
52.1 0.9 1.4 40.9 1.0 
57.9 0.9 1.4 45.5 1.0 

1.7 la.1 t.0 
1.7 21.7 1.0 
1;i 25.3 l;iI 
1.7 28.8 1.0 
1.7 32.4 1.0 
1.7 34.0 1.0 

2.0 5.5 1.2 2.4 
$1; ,y.; 

2.1 14:6 

;.; 

t:l 

E.2 

2:4 
2.1 17.5 1.1 2.4 
2.1 20.4 1.0 2.5 
2.1 23.3 1.0 2.5 

2: fg”:: ::o” 2: 

T 

64:: 
1::: 
14.1 
16.7 
19.1 
21.5 
23.9 

D V2 T D 

1.4 2.6 
1.2 2.6 5.4 1.3 
1.1 2.8 7.5 1.2 
1.1 2.8 9.6 1.2 
1.1 2.8 11.6 1.2 
1.1 2.6 13.6 1.2 
1.1 2.8 15.6 1.2 
1.1 2.8 17.7 1.2 
1.1 2.8 19.7 1.2 

v2 T 0 

::; 6.1 1.4 3.7 

3:: 7.8 9.5 l.3 1.3 i:: 
3.3 li.2 1.3 
3.3 12.9 1.2 
3.3 14.6 1.2 
3.3 16.2 1.2 

v2 

3.7 

i-3 
3:7 

55 123.6 0.8 0.8 89.2 0.9 1.1 63.6 0.9 1.4 50.0 1.0 1.7 39.6 1.0 2.1 32.0 1.0 2.5 26.2 1.1 2.8 21.7 l.2 3.3 la.0 1.2 3.8 
60 134.8 0.a 0.8 97.3 0.9 1.1 69.4 0.9 1.4 54.5 1.0 1.7 43.2 1.0 2.1 34.9 1.0 2.5 28.6 1.1 2.8 23.6 1.2 3.3 19.7 I.2 3.8 
65 146.1 0.8 0.8 105.4 0.9 1.1 75.2 0.9 1.4 59.1 I.0 1.7 46.8 1.0 2.1 37.8 1.0 2.5 31.0 1.1 2.8 25.6 1.2 3.3 21.3 1.2 3.8 
70 157.3 0.8 0.8 113.5 0.9 1.1 81.0 0.9 1.4 63.6 1.0 1.7 50.4 1.0 2.1 40.7 1.0 2.5 33.4 1.1 2.8 27.5 1.2 3.3 22.9 1.2 3.8 
75 168.6 0.8 0.8 121.6 0.9 1.1 86.8 0.9 1.4 68.2 1.0 1.7 54.0 1.0 2.1 43.6 1.0 2.5 35.8 1.1 238 29.4 1.2 3.3 24.5 t.2 3.8 
80 179.8 0.8 0.8 129.7 0.9 1.l 92.6 0.9 1.4 72.7 0.9 1.7 57.6 1.0 2.1 46.5 1.0 2.5 38.1 1.1 2.8 31.4 1.2 3.3 26.2 1.2 3.8 
85 191.0 0.8 0.8 137.8 0.9 1.1 98.3 0.9 1.4 77.3 0.9 1.7 61.2 1.0 2.1 49.4 1.0 2.5 40.5 1.1 2.8 33.3 1.2 3.3 27.8 1.2 3.8 
90 202.3 0.8 0.8 145.9 0.9 1.1 104.1 0.9 1.4 81.8 0.9 t.7 64.9 1.0 2.1 52.3 1.0 2.5 42.9 1.1 2.8 35.3 1.2 3.3 29.4 1.2 3.6 
95 213.5 0.6 0.8 154.0 0.9 1.1 109.9 0.9 1.4 86.3 0.9 1.7 68.5 1.0 2.1 55.2 1.0 2.5 45.3 1.1 2.8 37.2 1.2 3.3 31.1 1.2 3.8 

100 224.7 0.8 0.8 162.1 0.9 1.1 115.7 0.9 1.4 90.9 0.9 1.7 72.1 1.0 2.1 58.1 1.0 2.5 47.7 1.1 2.8 39.2 l.2 3.3 32.7 1.2 3.8 
105 236.0 0.8 0.8 170.2 0.9 1.1 121.5 0.9 1.4 95.4 0.9 1.7 75.7 1.0 2.1 61.0 1.0 2.5 50.0 1.1 2.8 41.) 1.2 3.3 34.3 1.2 3.8 

110 247.2 0.8 0.8 178.3 0.9 1.1 127.3 0.9 1.4 100.0 0.9 1.7 79.3 1.0 2.1 64.0 1.0 2.5 52.4 1.1 2.8 43.1 1.2 3.3 35.0 1.2 3.6 
115 258.5 0.8 0-a 186.4 0.9 l.1 133.0 0.9 1.4 104.5 0.9 1.7 82.9 1.0 2.1 66.9 1.0 2.5 54.8 1.1 2.8 45.0 1.2 3.3 37.6 1.2 3.8 
120 269.7 0.8 0.8 194.6 0.9 1.1 138.8 0.9 1.4 109.1 0.9 1.7 86.5 l.0 2.1 69.8 1.0 2.5 57.2 1.1 2.8 47.0 1.2 3.3 39.2 1.2 3.8 
125 280.9 0.8 0.8 202.7 0.9 1.1 144.6 0.9 1.4 113.6 0.9 1.7 90.1 1.0 2.1 72.7 1.0 2.5 59.6 1.1 2.8 48.9 1.2 3.3 40.9 1.2 3.8 
130 292.2 0.8 0.8 210.8 0.9 1.1 150.4 0.9 I,4 118.2 0.9 1.7 93.7 1.0 2.1 75.6 1.0 2.5 61.9 1.1 2.8 50.9 1.2 3.3 42.5 1.2 3.8 
135 303.4 0.8 0.6 218.9 0.9 1.1 156.2 0.9 1.4 122.7 0.9 1.7 97.3 1.0 2.1 78.5 1.0 2.5 64.3 1.1 2.8 52.9 1.2 3.3 44.1 1.2 3.6 
140 314.6 0.8 0.8 227.0 0.9 1.1 162.0 0.9 1.4 127.2 0.9 1.7 100.9 1.0 2.1 81.4 1.0 2.5 66.7 1.1 2.6 54.8 1.2 3.3 45.8 1.2 3.8 
145 325.9 0.8 0.8 235.1 0.9 1.1 167.8 0.9 1.4 131.8 0.9 1.7 104.5 1.0 2.1 84.3 1.0 2.5 69.1 1.1 2.8 56.8 1.2 3.3 47.4 1.2 3.8 
150 337.1 0.8 0.8 243.2 0.9 1.1 173.5 0.9 1.4 136.3 0.9 1.7 108.1 1.0 2.1 87.2 1.0 2.5 71.5 1.1 2.8 58.7 1.2 3.3 49.0 1.2 3.8 
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Vl FOR RETARDANCE “0”. TOP WIDTH (T), DEPTH’ (0) AND V2 FOR RETARDANCE “B” 

GRADE 6.00 PERCENT 

2s 
v1=2.0 v1=2.5 v1=3.0 v1=3.5 v1=4.0 v1=4.5 v1=5.0 

T D V2 
12.4 0.7 0.8 i 7 

9:s 
l”0 1’: :.5 1:: 1’5 

T D V2 T D V2 

24.7 0.7 0.8 0:9 I:7 7.8 1.0 2.0 6.2 1.0 2.3 4.9 1.1 2.7 
15 37.1 0.7 0.8 26.4 0.8 1.1 19.2 0.8 1.4 15.0 0.9 1.7 11.8 0.9 2.0 9.5 1.0 2.4 7.7 1.1 2.7 

49.4 0.7 0.8 35.t 0.8 1.1 25.6 0.8 1.4 19.9 0.9 1.7 16.0 0.9 2.0 12.9 1.0 2.4 10.4 1.0 2.8 
61.8 0.7 0.8 43.9 0.8 1.1 32.0 0.8 1.4 24.9 0.9 1.7 19.9 0.9 2.0 16.1 1.0 2.4 13.1 1.0 2.8 
74.1 0.7 0.8 52.7 0.8 1.1 38.4 0.8 1.4 29.9 0.9 1.7 23.8 0.9 2.1 19.3 1.0 2.4 15.9 1.0 2.8 
86.5 0.7 0.8 61.5 0.8 1.1 44.8 0.8 1.4 34.8 0.9 1.7 27.8 0.9 2.1 22.5 1.0 2.4 18.5 1.0 2.8 

:; llt.2 98.9 0 0’7 7 

0:7 

0 0’8 8 

0:8 

70 79’0 2 

87:8 

0.8 0 8 

018 

1 1’1 1 

1:1 

51 57’6 2 

64:0 

0 0’8 8 

0:8 

1.4 1 4 

t:4 

44 39.8 8 

4917 

0.9 0 9 1 1’7 7 31 35’7 8 0 0’9 9 2 2’1 1 

0:9 1:7 3917 019 2:1 

25.7 29 0 

32:2 

1 1’0 0 

t:O 

2’4 2 4 

50 123.6 2:4 

21 23’8 2 

26:4 

1 1'0 0 

110 

2 2'8 8 

218 

55 135.9 0.7 0.8 96.6 0.8 1.1 70.4 0.8 1.4 54.7 0.9 1.7 43.6 0.9 2.) 35.4 1.0 2.4 29.1 1.0 2.8 
60 148.3 0.7 0.8 105.3 0.8 1.1 76.8 0.8 1.4 59.7 0.9 1.7 47.6 0.9 2.1 38.6 1.0 2.4 31.7 1.0 2.8 
65 160.6 0.7 0.8 114.1 0.8 1.1 83.2 0.8 1.4 64.7 0.9 1.7 51.6 0.9 2.1 41.8 1.0 2.4 34.3 1.0 2.8 
70 173.0 0.7 0.8 122.9 0.8 1.1 89.6 0.8 1.4 69.6 0.9 1.7 55.5 0.9 2.1 45.0 1.0 2.4 37.0 1.0 2.8 
75 185.4 0.7 0.8 131.7 0.8 1.1 96.0 0.8 1.4 74.6 0.9 1.7 59.5 0.9 2.1 48.2 1.0 2.4 39.6 1.0 2.8 
80 197.7 0.7 0.8 140.4 0.8 1.1 102.3 0.8 t.4 79.6 0.9 1.7 63.5 0.9 2.1 51.4 1.0 2.4 42.2 1.0 2.8 
85 210.1 0.7 0.8 149.2 0.8 1.1 108.7 0.8 1.4 84.5 0.9 1.7 67.4 0.9 2.1 54.7 1.0 2.4 44.9 1.0 2.8 
90 222.4 0.7 0.8 158.0 0.8 1.1 115.1 0.8 1.4 89.5 0.9 1.7 71.4 0.9 2.1 57.9 1.0 2.4 47.5 1.0 2.8 
95 234.8 0.7 0.8 ?66.8 0.8 1.1 121.5 0.8 1.4 94.5 0.9 1.7 75.4 0.9 2.1 6t.l 1.0 2.4 50.2 1.0 2.8 

100 247.1 0.7 0.8 175.5 0.8 1.) 127.9 0.8 1.4 99.5 0.9 1.7 79.3 0.9 2.1 64.3 1.0 2.4 52.8 1.0 2.8 
105 259.5 0.7 0.8 184.3 0.8 1.1 134.3 0.8 1.4 104.4 0.9 1.7 83.3 0.9 2.1 67.5 1.0 2.4 55.4 1.0 2.8 

110 271.8 0.7 0.8 193.1 0.8 1.1 140.7 0.8 1.4 109.4 0.9 1.7 87.3 0.9 2.1 70.7 1.0 2.4 58.1 1.0 2.8 
115 284.2 0.7 0.8 201.9 0.8 1.1 147.1 0.8 1.4 114.4 0.9 1.7 91.2 0.9 2.1 73.9 1.0 2.4 60.7 1.0 2.8 
120 296.6 0.7 0.8 210.7 0.8 l.t 153.5 0.8 1.4 119.3 0.9 1.7 95.2 0.9 2.1 77.2 1.0 2.4 63.3 1.0 2.8 
125 308.9 0.7 0.8 219.4 0.8 1.1 ?59.9 0.8 t.4 ?24.3 0.9 I.7 99.2 0.9 2.1 80.4 1.0 2.4 66.0 1.0 2.8 
130 321.3 0.7 0.8 228.2 0.8 1.1 166.3 0.8 1.4 129.3 0.9 1.7 103.1 0.9 2.1 83.6 1.0 2.4 68.6 1.0 2.8 
135 333.6 0.7 0.8 237.0 0.8 1.t 172.7 0.8 1.4 134.3 0.9 1.7 107.1 0.9 2.1 86.8 1.0 2.4 71.3 1.0 2.8 
140 346.0 0.7 0.8 245.8 0.8 1.1 179.1 0.8 1.4 139.2 0.9 1.7 111.0 0.9 2.t 90.0 1.0 2.4 73.9 1.0 2.8 
145 358.3 0.7 0.8 254.5 0.8 1.1 185.5 0.8 1.4 144.2 0.9 1.7 115.0 0.9 2.1 93.2 1.0 2.4 76.5 1.0 2.8 
150 370.7 0.7 0.6 263.3 0.8 1.1 191.9 0.8 1.4 149.2 0.9 1.7 119.0 0.9 2.1 96.4 1.0 2.4 79.2 1.0 2.8 

EXHIBIT 9-l PARABOLIC DIVERSION DESIGN CHART 
(RETARDANCE “0” AND “B”) 

v1=5.5 

T D V2 

6.2 1.2 3.1 
8.5 1.1 3.2 

10.8 1.1 3.2 
13.0 ?.I 3.2 
15.4 1.1 3.2 
17.6 1.t 3.2 
19.8 1.1 3.2 
22.0 1.1 3.2 

24.2 1.1 3.2 
26.3 1.1 3.2 
28.5 1.1 3.2 
30.7 1.1 3.2 
32.9 1.1 3.2 
35.1 1.1 3.2 
37.3 1.t 3.2 
39.5 1.1 3.2 
41.7 1.1 3.2 
43.9 1.1 3.2 
46.1 1.1 3.2 

48.2 1.1 3.2 
50.4 1.1 3.2 
52.6 1.1 3.2 
54.8 1.J 3.2 
57.0 1.1 3.2 
59.2 1.1 3.2 
61.4 1.1 3.2 
63.4 1.1 3.2 
65.8 1.1 3.2 

( SHEET 12 OF 14) 

Vl=6.0 

T D V2 

8.9 1.2 3.6 
10.8 1.1 3.6 
12.7 1.1 3.6 
14.5 1.1 3.6 
16.6 1.1 3.6 
18.4 1.1 3.6 

20.2 1.1 3.7 
22.0 1.t 3.7 
23.8 1.1 3.7 
25.6 1.1 3.7 
27.4 t.? 3.7 
29.3 1.1 3.7 
31.1 1.1 3.7 
32.9 1.1 3.7 
34.7 1.1 3.7 
36.6 1.1 3.7 
38.4 1.1 3.7 

40.2 1.1 3.7 
42.0 1.1 3.7 
43.9 1.1 3.7 
45.7 1.1 3.7 
47.5 1.1 3.7 
49.3 1.1 3.7 
51.2 1.1 3.7 
53.0 1.1 3.7 
54.8 1.1 3.7 



Vl FOR RETARDAMCE “0”. TOP WIDTH (T), DEPTH’ (0) AND V2 FOR RETARDANCE “D” 

2s 
v1=2.0 v1=2.5 v1=3.0 

GRADE FI.~~=[i;CENT 
v1=3.5 v1=4.5 v1=5.0 v1=5.5 Vl=6.0 

5 A.0 oD7 

0:7 0.7 

ov: 

0:8 0.8 

tx 1 

2O:l 30.1 

OD7 

O:? 0.7 

tv: 

1.0 t:O 

5 4 

22.4 1S:O 

oDa 

0:s 0.8 

1’: 

1.3 1:3 

T 5 

17.0 11:3 

008 

0:8 0.8 

1’6’ 

1:7 1.7 

4T.4 o”9 1”: 
T 
3.4 l”0 2Y 

T 0 V2 T 0 V2 T 0 V2 

:t 28.0 41.9 13.9 9.1 0.8 0.8 2.0 2.0 11.4 7.4 0.9 0.9 213 2.3 6.0 9.2 0.9 0.9 2.4 2.7 4.9 7.6 1.0 1.0 3.0 3.0 6.3 3.8 1.0 1.2 3.3 3.4 

5; 55.9 69.9 0.7 0.7 0.8 0.8 40.1 50.1 0.7 0.7 1.0 1.0 29.9 37.3 0.8 0.8 t.3 1.3 22.6 28.2 0.8 0.8 1.7 1.7 23.1 18.5 0.8 0.8 2.0 2.0 15.1 18.8 0.9 0.9 2.3 2.3 12.5 15.6 0.9 0.9 2.7 2.7 13.0 10.2 0.9 1.0 3.1 3.1 10.8 8.5 1.0 1.0 3.5 3.5 
:“5 83.9 97.9 0.7 0.7 0.8 0.8 60.1 70.1 0.7 0.7 1.0 1.0 44.8 52.3 0.8 0.8 ?.3 1.3 39.5 33.9 0.8 0.8 1.7 1.7 27.7 32.3 0.8 0.8 2.0 2.0 26.3 22.6 0.9 0.9 2.3 2.3 21.7 18.6 0.9 0.9 2.7 2.7 15.6 18.2 0.9 0.9 3.1 3.1 13.0 15.3 1.0 1.0 3.5 3.5 

40 111.8 0.7 0.8 80.2 0.7 1.0 59.7 0.8 1.3 45.1 0.8 1.7 36.9 0.8 2.0 30.t 0.9 2.3 24.8 0.9 2.7 20.8 0.9 3.1 17.5 1.0 3.5 
45 125.8 0.7 0.8 90.2 0.7 1.0 67.2 0.8 1.3 50.8 0.8 1.7 41.5 0.8 2.0 33.8 0.9 2.3 27.9 0.9 2.7 23.3 0.9 3.1 19.7 1.0 3.5 
SD 139.8 0.7 0.8 100.2 0.7 1.0 74.7 0.8 1.3 56.4 0.8 1.7 46.1 0.8 2.0 37.4 0.9 2.3 31.0 0.9 2.7 25.9 0.9 3.1 21.9 1.0 3.5 

55 153.8 0.7 0.13 110.2 0.7 1.0 82.1 0.8 1.3 62.1 0.8 1.7 50.7 0.8 2.0 41.3 0.9 2.3 34.1 0.9 2.7 28.5 0.9 3.1 24.0 1.0 3.5 
60 167.8 0.7 0.8 120.2 0.7 1.0 89.6 0.8 1.3 67.7 0.8 1.7 55.3 0.8 2.0 45.1 0.9 2.3 37.2 0.9 2.7 31.1 0.9 3.1 26.2 1.0 3.5 
65 181.7 0.7 0.8 130.3 0.7 1.0 97.0 0.8 1.3 73.3 0.8 1.7 60.0 0.8 2.0 48.8 0.9 2.3 40.3 0.9 2.7 33.7 0.9 3.1 28.4 1.0 3.5 
70 195.7 0.7 0.8 140.3 0.7 1.0 104.5 0.8 1.3 79.0 0.8 1.7 64.6 0.8 2.0 52.6 0.9 2.3 43.4 0.9 2.7 36.3 0.9 3.1 30.6 1.0 3.5 
75 209.7 0.7 0.8 150.3 0.7 1.0 112.0 0.8 1.3 84.6 0.8 1.7 69.2 0.8 2.0 56.3 0.9 2.3 46.5 0.9 2.7 38.9 0.9 3.1 32.8 1.0 3.5 
80 223.7 0.7 0.8 160.3 0.7 1.0 119.4 0.8 1.3 90.3 0.8 1.7 73.8 0.8 2.0 60.1 0.9 2.3 49.6 0.9 2.7 41.4 0.9 3.1 35.0 1.0 3.5 
85 237.7 0.7 0.8 170.3 0.7 1.0 126.9 0.8 ?.3 95.9 0.8 1.7 78.4 0.8 2.0 63.8 0.9 2.3 52.7 0.9 2.7 44.0 0.9 3.1 37.1 1.0 3.5 
90 251.6 0.7 0.8 180.3 0.7 1.0 134.4 0.8 1.3 101.6 0.8 1.7 83.0 0.8 2.0 67.6 0.9 2.3 S5.8 0.9 2.7 46.6 0.9 3.1. 37.3 1.0 3.5 
95 265.6 0.7 0.8 190.4 0.7 1.0 141.8 0.8 1.3 107.2 0.8 1.7 87.6 0.8 2.0 71.3 0.9 2.3 58.9 0.9 2.7 49.2 0.9 3.1 41.5 1.0 3.5 

100 279.6 0.7 0.8 200.4 0.7 1.0 149.3 0.8 1.3 112.8 0.8 1.7 92.2 0.8 2.0 75.1 0.9 2.3 62.0 0.9 2.7 51.8 0.9 3.1 43.7 1.0 3.5 
105 293.6 0.7 0.8 210.4 0.7 1.0 156.8 0.8 t.3 118.5 0.8 1.7 96.8 0.8 2.0 78.9 0.9 2.3 65.1 0.9 2.7 54.4 0.9 3.1 45.9 1.0 3.5 

110 307.6 0.7 0.8 220.4 0.7 1.0 164.2 0.8 1.3 124.) 0.8 1.7 101.4 0.8 2.0 82.6 0.9 2.3 68.2 0.9 2.7 57.0 0.9 3.1 48.0 1.0 3.5 
115 321.5 0.7 0.8 230.4 0.7 1.0 171.7 0.8 1.3 129.8 0.8 1.7 106.1 0.8 2.0 86.4 0.9 2.3 71.3 0.9 2.7 59.6 0.9 3.1 50.2 1.0 3.5 
120 335.5 0.7 0.8 240.5 0.7 1.0 179.1 0.8 1.3 135.4 0.8 1.7 110.7 0.8 2.0 90.1 0.9 2.3 74.4 0.9 2.7 62.2 0.9 3.1 52.4 1.0 3.5 
125 349.5 0.7 0.8 250.5 0.7 1.0 186.6 0.8 1.3 141.0 0.b 1.7 115.3 0.8 2.0 93.9 0.9 2.3 77.5 0.9 2.7 64.7 0.9 3.1 54.6 1.0 3.3 
130 363.5 0.7 0.8 260.5 0.7 t.0 194.1 0.6 1.3 146.7 0.8 1.7 119.9 0.8 2.0 97.6 0.9 2.3 80.6 0.9 2.7 67.3 0.9 3.1 56.8 1.0 3.5 
t35 377.5 0.7 0.8 270.5 0.7 1.0 201.5 0.8 1.3 152.3 0.8 1.7 124.5 0.8 2.0 101.4 0.9 2.3 83.7 0.9 2.7 69.9 0.9 3.1 59.0 1.0 3.5 
140 391.5 0.7 0.8 280.5 0.7 1.0 209.0 0.8 1.3 158.0 0.8 1.7 129.1 0.8 2.0 105.1 0.9 2.3 86.8 0.9 2.7 72.5 0.9 3.1 61.1 1.0 3.5 
143 405.4 0.7 0.8 290.6 0.7 1.0 216.5 0.8 1.3 163.6 0.8 1.7 133.7 0.8 2.0 108.9 0.9 2.3 89.9 0.9 2.7 75.1 0.9 3.1 63.3 1.0 3.5 
150 419.4 0.7 0.8 300.6 0.7 1.0 223.9 0.8 I.3 169.3 0.8 1.7 138.3 0.8 2.0 112.6 0.9 2.3 93.0 0.9 2.7 77.7 0.9 3.1 65.5 1.0 3.5 

EXHlBlT 9-l PARABOLIC DIVERSION DESIGN CHART 
(RETARDANCE ‘0” AN0 “6” ) 
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Vl FOR RETARDANCE “0”. TOP WIDTH (T), DEPTH’ (0) AND VZ FOR RETARDANCE “B” 

GRADE 10.00 PERCENT 

ch 
v1=2.0 v1=2.5 v1=3.0 v1=3.5 v1=4.0 v1=4.5 v1=5.0 

T D V2 T D V2 
5 15.3 0.6 0.8 11.1 0.7 1.0 x 1 oD7 1’: 

24.7 16:5 0:7 0.7 1:3 1.3 

6’ 3 oD7 1 v: 

19.2 12:6 0:7 0.7 1:6 1.6 

: B 0’8 1’: 

1O:O 15.0 0:8 0.8 2:0 2.0 

i 0 oD9 2Y 

12.7 8:4 0.8 0:8 2:2 2.2 

: 1 100 2? 

:; 45.9 30.6 0.6 0.6 0.8 0.8 22.1 33.2 0.7 0.7 1.0 1.0 10.5 6:9 0:s 0.8 2:6 2.6 
61.2 0.6 0.8 44.2 0.7 1.0 32.9 0.7 1.3 25.6 0.7 1.6 20.0 0.8 2.0 17.0 0.8 2.2 14.1 0.8 2.6 
76.5 0.6 0.8 55.3 0.7 t.0 41.1 0.7 1.3 32.0 0.7 1.6 25.0 0.8 2.0 21.2 0.8 2.3 17.6 0.8 2.6 

i; 107.10’608 91 6 0 6 0.8 

122:4 0:6 0:B 

66.3 7740710 0.7 1.0 

88:4 0:7 1:O 

49.3 5750713 0.7 1.3 

65:7 D:7 1:3 

4470716 38.3 0.7 1.6 

51:? 0:7 1:s 

29.9 3490820 0.8 2.0 

39:9 0:8 2:0 

25.4 2970623 0.8 2.3 

33:9 0:s 2:3 

21.1 2460826 0.8 2.6 

40 28:1 0:8 2:6 
45 137.8 0.6 0.8 99.5 0.7 1.0 73.9 0.7 1.3 57.5 0.7 1.6 44.9 0.8 2.0 38.0 0.8 2.3 31.6 0.8 2.6 
50 153.1 0.6 0.8 110.6 0.7 1.0 82.1 0.7 1.3 63.9 0.7 1.6 49.9 0.8 2.0 42.2 0.8 2.3 35.1 0,8 2.6 

168.4 0.6 0.8 121.6 0.7 1.0 90.3 0.7 1.3 70.3 0.7 1.6 54.9 0.8 2.0 
183.7 0.6 0.8 132.7 0.7 1.0 98.5 0.7 1.3 76.7 0.7 1.6 59.9 0.8 2.0 
199.0 0.6 0.8 143.7 0.7 1.0 106.7 0.7 1.3 83.1 0.7 1.6 64.8 0.8 2.0 

214.3 0.6 0.8 154.8 0.7 1.0 115.0 0.7 1.3 89.4 0.7 1.6 69.8 0.8 2.0 
229.6 0.6 0.8 165.8 0.7 1.0 123.2 0.7 1.3 95.8 0.7 1.6 74.8 0.8 2.0 
244.9 0.6 0.8 176.9 8.7 1.0 131.4 0.7 1.3 102.2 0.7 1.6 79.8 0.8 2.0 
260.2 6.6 0.8 187.9 0.7 1.0 139.6 0.7 1.3 108.6 0.7 1.6 84.8 0.8 2.0 
275.5 0.6 0.8 199.0 0.7 I.0 147.8 0.7 1.3 115.0 0.7 1.6 89.8 0.8 2.0 
290.8 0.6 0.8 210.0 0.7 1.0 156.0 0.7 1.3 121.4 0.7 1.6 94.8 0.8 2.0 
306.1 0.6 0.6 221.1 0.7 t.0 164.2 0.7 1.3 127.8 0.7 1.6 99.8 0.8 2.0 
321.1 0.6 0.8 232.2 0.7 1.0 172.4 0.7 1.3 134.2 0.7 1.6 104.7 0.8 2.0 

46.4 0.8 2.3 
50.7 0.8 2.3 
54.9 0.8 2.3 
59.1 0.8 2.3 
63.3 0.8 2.3 
67.6 0.8 2.3 
71.8 0.8 2.3 
76.0 0.8 2.3 
80.2 0.8 2.3 
84.4 0.8 2.3 
08.7 0.8 2.3 

38.6 0.8 2.6 
42.1 0.8 2.6 
;;.: 

52:6 

x.x 

0:8 

5.2 

2:6 
56.1 0.8 2.6 
39.6 0.8 2.6 
25.; 

70:1 

“0.: 

0:8 

f-f 

2:6 
73.6 0.8 2.6 

110 336.7 0.6 0.8 243.2 0.7 1.0 180.6 0.7 1.3 140.5 0.7 1.6 109.7 0.8 2.0 92.9 0.8 2.3 77.1 0.8 2.6 
115 352.0 0.6 0.8 254.3 0.7 1.0 188.8 0.7 1.3 146.9 0.7 1.6 114.7 0.8 2.0 97.1 0.8 2.3 80.6 0.8 2.6 
120 367.3 0.6 0.d 265.3 0.7 1.0 197.1 0.7 1.3 153.3 0.7 1.6 119.7 0.8 2.0 101.3 0.8 2.3 84.1 0.8 2.6 
125 382.6 0.6 0.8 276.4 0.7 1.0 205.3 0.7 1.3 159.7 0.7 1.6 124.7 0.8 2.0 105.5 0.8 2.3 87.6 0.8 2.6 
130 397.9 0.6 0.6 287.4 0.7 1.0 213.5 0.7 1.3 166.1 0.7 1.6 129.7 0.8 2.0 109.8 0.8 2.3 91.1 0.8 2.6 
135 413.2 0.6 0.U 298.5 0.7 1.0 221.7 0.7 1.3 172.5 0.7 1.6 134.7 0.8 2.0 114.0 0.8 2.3 94.6 0.8 2.6 
140 426.6 0.6 0.8 309.5 0.7 1.0 229.9 0.7 1.3 178.9 0.7 1.6 139.7 0.8 2.0 118.2 0.8 2.3 98.1 0.8 2.6 
145 443.9 0.6 0.8 320.6 0.7 1.0 238.1 0.7 1.3 185.3 0.7 1.6 144.6 0.8 2.0 12?.4 0 8 2.3 101.7 0.8 2.6 
15O 459.2 0.6 0.8 331.7.0.7 J.0 246.3 0.7 1.3 191.6 0.7 1.6 149.6 0.8 2.0 126.7 0.8 2.3 105.2 0.8 2.6 

EXHIBIT 9-l PARABOLIC DIVERSlOt DESIGH CHART 
(RETARDANCE “D” AND “B”) 

v1=5.5 Vl=6.G 

T D V2 T 0 V2 

5.7 0.9 2.9 4.7 1.0 3.3 
e.7 0.9 3.0 7.3 o;ii 5;5 

11.8 0.9 3.0 9.8 0.9 3.4 
14.7 0.9 3.0 12.5 0.9 3.4 
17.7 0.8 3.0 15.0 0.9 3.3 
20.6 0.8 3.0 17.5 0.9 3.4 
23.5 0.8 3.0 20.0 0.9 3.4 
26.5 0.8 3.0 22.5 0.9 3.4 
29.4 0.8 3.0 25.0 0.9 3.4 

32.3 0.8 3.0 27.5 0.9 3.4 
35.3 0.8 3.0 30.0 0.9 3.4 
38.2 0.8 3.0 32.5 0.9 3.4 
41.2 0.6 3.0 35.0 0.9 3.4 
44.1 0.8 3.0 3i.4 0.9 3.4 
47.0 0.8 3.0 39.8 0.9 3.4 
50.0 0.8 3.0 42.3 0.9 3.4 
52.9 0.8 3.0 4k.8 0.9 3.4 
55.8 0.8 3.0 47.3 0.9 3.4 
58.8 0.8 3.0 49.7 0.9 3.4 
61.7 0.8 3.0 52.2 0.9 3.4 

64.7 0.8 3.0 54.7 0.9 3.4 
67.6 0.8 3.0 57.2 0.9 3.4 
70.5 0.8 3.0 59.7 0.9 3.4 
73.5 0.8 3.0 62.2 0.9 3.4 
76.4 0.8 3.0 64.7 0.9 3.4 
79.3 0.8 3.0 67.2 0.9 3.4 
82.3 0.8 3.0 69.6 0.9 3.4 
85.2 0.8 3.0 72.1 0.9 3,.4 
88.2 0.8 3.0 74.6 0.9 3.4 
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Vl FOR RETARDANCE “D”. TOP WIDTH (T), DEPTH’ (D) AND V2 FOR RETARDANCE “C” 

GRADE 0.25 PERCENT 

2s 
v1=2.0 v1=2.5 v1=3.0 v1=3.5 v1=4.0 v1=4.5 v1=5.0 v1=5.5 V1=6.0 

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T 0 V2 T D V2 T D V2 
5 

:; 

f; 9.3 2.3 1.7 
30 11.7 2.2 1.8 

9; 18.5 14.1 16.3 2.1 2.1 2.1 1.7 1.8 1.8 10.4 2.8 2.3 
50 20.7 2.1 1.8 12.3 2.6 2.3 

2: 25.0 22.9 2.1 2.0 1.8 1.8 13.8 2.6 2.3 - D - Top Depth, width, Retardance Retard-e “C’ “C’ 

65 27.2 2.0 1.8 :z.; 
l8:2 19.7 

f.; 
2:5 2.4 

;.; 
2.3 2:3 

10.4 3.4 2.8 = 
7’: 29.3 31.9 2.0 2.0 1.8 1.7 12.1 13.5 3.0 3.1 2.8 2.8 V2 Vl - 

Velocity, Retardance “C’ 
Velocity, Retardance ‘*Ij’ 

t ; 34.0 36.1 2.0 2.0 1.7 1.7 21.1 22.5 2.4 2.4 2.3 2.3 15.8 14.7 2.9 2.9 2.8 2.8 
90 38.2 2.0 1.7 23.9 2.4 2.3 16.9 2.8 2.6 Not* - l +fowance 
95 40.3 2.0 1.7 25.3 2.4 

,D* domr not I~CIU~O 
2.3 18.0 2.8 2.8 

Depth for freeboard end 8etlfm@nt- 

100 42.4 2.0 1.7 26.7 2.4 2.3 19.1 2.8 2.6 
105 44.6 2.0 1.7 28.1 2.4 2.3 20.2 2.8 2.8 

110 46.7 2.0 1.7 29.5 2.4 2.3 21.3 2.8 2.8 12.9 3.8 3.4 
115 48.8 2.0 1.7 30.8 2.4 2.3 22.3 2.8 2.8 14.0 3.7 3.4 
120 50.9 2.0 l-.7 32.2 2.4 2.3 23.4 2.8 2.8 15.3 3.5 3.4 
125 53.0 2.0 1.8 33.6 2.4 2.3 24.4 2.8 2.8 16.1 3.5 3.4 
130 55.1 2.0 1.8 35.0 2.4 2.3 25.5 2.8 2.8 16.9 3.4 3.4 
135 57.3 2.0 1.8 36.4 2.4 2.3 26.5 2.7 2.8 17.7 3.4 3.4 
140 59.4 2.0 1.8 38.3 2.4 2.3 27.6 2.7 2.8 18.5 3.4 3.4 
145 61.5 2.0 1.8 39.7 2.4 2.3 28.6 2.7 2.8 19.3 3.3 3.4 
150 63.6 2.0 1.8 41.1 2.4 2.3 29.6 2.7 2.8 20.1 3.3 3.4 

ExtttetT 9-2 PARAOOLIC otvms10N DESIGN CHART 
(RETARDANCE “D” AND “C”) 
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9 Vl=Z.O 
CFS 

Vl FOR RETAROARCE “0”. TOP WIDTH (T), DEPTH’ ( 0) AND V2 FOR RETARDAMCE “C” 

-_ - 
T D V2 T D V2 

5 

:: 8.4 1.6 1.7 

f; 11.7 14.9 1.5 1.5 1.7 1.7 9.7 7.1 2.0 1.6 2.2 2.2 

:; 21.0 18.0 1.5 1.5 1.7 1.7 14.2 12.0 1.7 1.7 2.2 2.2 
24.4 1.5 1.7 16.3 1.7 2.2 
27.4 1.5 1.7 18.5 1.7 2.2 
30.5 1.5 1.7 20.6 1.7 2.2 

:?I 36.6 33.5 1.5 1.5 1.7 1.7 22.7 24.8 1.7 1.7 2.2 2.2 

5: 39.6 42.6 1.5 1.5 1.7 1.7 27.3 29.4 1.7 1.7 2.2 2.2 

ii3 45.7 48.7 1.5 1.5 1.7 1.7 31.4 33.5 1.7 1.7 2.2 2.2 

g 51.7 54.8 57.8 1.5 1.5 1.5 1.7 1.7 1.7 35..6 37.7 39.8 1.6 1.6 1.6 2.2 2.2 2.2 
100 60.9 1.5 1.7 41.9 1.6 2.2 
105 63.9 I.5 1.7 44.0 1.6 2.2 

110 66.9 1.5 1.7 46.1 1.6 2.2 
115 70.0 1.5 1.7 48.1 1.6 2.2 
120 73.0 1.5 1.7 50.2 1.6 2.2 
125 76.1 1.5 1.7 52.3 1.6 2.2 
t30 79.1 1.5 1.7 54.4 1.6 2.2 
135 82.1 1.5 1.7 56.5 1.6 2.2 
140 85.2 1.5 1.7 58.6 1.6 2.2 
145 88.2 1.5 1.7 60.7 1.6 2.2 
150 91.3 1.5 1.7 62.8 1.6 2.2 

GRADE 0.50 PERCEHT 
V1=3.D v1=3.5 Vl=4.0 Vl=4.5 v1=5.0 v1=5.5 Vl=6.D 

T D V2 T D V2 T .D V2 T D V2 T D V2 T D V2 T D V2 

9.3 2.1 2.7 
10.9 2.0 2.7 
12.5 2.0 2.7 
14.1 1.9 2.7 8.7 2.6 3.3 

15.7 1.9 2.7 10.4 2.4 3.3 
17.2 1.9 2.7 11.7 2.3 3.3 
18.8 1.9 2.7 12.9 2.3 3.3 
20.3 1.9 2.7 14.0 2.2 3.3 9.8 2.8 3.8 
21.8 1.9 2.7 15.2 2.2 3.3 11.3 2.7 3.8 
23.3 1.9 2.7 16.3 2.2 3.3 12.2 2.6 3.8 
24.8 1.9 2.7 17.4 2.2 3.3 13.2 2.5 3.8 
26.3 1.9 2.7 18.5 2.2 3.3 14.2 2.5 3.8 
27.8 1.9 2.7 19.6 2.2 3.3 15.1 2.5 3.8 
29.7 1.9 2.7 20.7 2.2 3.3 16.0 2.5 3.8 11.0 3.2 4.3 
31.2 1.9 2.7 21.8 2.2 3.3 16.9 2.5 3.8 12.3 3.0 4.3 

32.6 1.9 2.7 22.9 2.2 3.3 17.8 2.4 3.8 13.1 2.9 4.3 
34.1 1.9 2.7 24.0 2.1 3.3 18.7 2.4 3.8 13.9 2.9 4.3 
35.6 1.9 2.7 25.1 2.1 3.3 19.6 2.4 3.8 14.6 2.9 4.3 
3j.l 1.5 2.7 26.2 2.1 3.3 2b.5 

_ 
2.4 5.8 15.6 2.8 4;5 

38.5 1.9 2.7 27.3 2.t 3.3 21.3 2.4 3.8 16.1 2.8 4.3 
40.0 1.9 2.7 28.4 2.1 3.3 22.2 2.4 3.8 16.9 2.8 4.3 
41.5 1.9 2.7 29.4 2.1 3.3 23.1 2.4 3.8 17.6 2.8 4.3 
43.0 1.9 2.7 30.5 2.1 3.3 24.0 2.4 3.8 18.3 2.8 4.3 12.3 3.7 4.9 
44.5 1.9 2.7 31.6 2.1 3.3 24.8 2.4 3.8 19.0 2.7 4.3 13.1 3.5 4.9 

EXHl6lT 9-2 PARABOLIC DIVERSION DESIGN CHART 
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Vl FOR RETAROMCE “0”. TOP WIDTH (l), DEPTH’ (D) AH0 V2 FOR RETARDAWE “C” 

v1=2.0 
GRADE 

v1=2.5 Vl=J.O v1=3.5 
0.;: [EFENT 

= . v1=4.!5 v1=5.0 v1=5.5 VI=6.0 

T 0 V2 T D V2 T D V2 T D V2 T 0 V2 T 0 V2 T 0 V2 T D V2 T 0 V2 

7.0 1.3 1.6 
11.0 1.3 1.6 
14.9 1.3 1.6 
18.9 1.2 1.6 
22.7 1.2 1.6 
26.5 1.2 1.6 
30.2 1.2 1.6 
34.0 1.2 1.6 

7.1 1.5 2.1 
9.9 1.4 2.1 6.1 1.9 2.6 

12.7 1.4 2.1 8.6 1.6 2.7 
g.; :.; 5.1 

20:6 I:4 2:1 
23.5 1.4 2.1 

1 37.8 1.2 1.6 26.1 1.4 2. 

10.6 1.6 2.6 6.7 2.1 3.2 
12.6 1.6 2.7 8.7 1.9 3.2 
14.5 1.6 2.7 10.3 1.8 3.2 
16.4 1.5 2.7 11.8 1.8 3.2 7.8 2.3 3.6 
18.3 1.5 2.7 13.2 1.8 3.2 9.5 2.1 3.8 

1 20.2 1.5 2.7 14.7 1.7 3.2 10.7 2.0 3.8 
1 22.1 1.6 2:7 16.1 1.7 3.2 

41.5 1.2 1.6 28.7 1.4 2. 
45.3 1.2 1.6 31.3 1.4 2. 
49.1 1.2 1.6 33.9 1.4 2. 
52.9 1.2 1.6 36.5 1.4 2. 
56.6 1.2 1.6 39.1 1.4 2. 

1 24.3 1.5 2.6 17.6 1.7 3.2 
1 26.2 1.5 2.6 19.0 1.7 3.2 
1 28.0 1.5 2.6 20.4 1.7 3.2 

60.4 1.2 1.6 41.7 1.4 2.1 29.9 1.5 2.6 21.8 1.7 3.2 

11.8 2.0 3.6 
;;.y ;.g 3.88 

15:2 2:U 3:8 
16.3 1.9 3.8 
17.4 1.9 3.8 
16.5 1.9 3.8 
19.6 1.9 3:8 

20.7 1.9 3.8 
21.8 1.9 3.8 

8.5 2.6 4.4 
10.0 2.4 4.3 
11.0 2.4 4.4 

1.2 1.6 
1.2 1.6 
1.2 1.6 
1.2 1.6 
1.2 1.6 

31.8 
33.6 

:5-z 
39:2 

23.2 1.7 3.2 
24.6 1.7 3.2 
26.0 1.7 3.2 
27.8 1.7 3.2 
29.1 1.7 3.2 16.3 2.2 4.4 

110 83.0 1.2 .6 .6 57.3 57.3 1.4 1.4 2.1 2.1 41.1 41.1 1.5 1.5 2.6 2.6 30.5 30.5 1.7 1.7 3.2 3.2 22.8 22.8 1.9 1.9 3.8 3.8 17.2 17.2 2.2 2.2 4.4 4.4 
115 86.8 1.2 1.6 1.6 59.9 59.9 1.4 1.4 2.1 2.1 42.9 42.9 1.5 1.5 2.6 2.6 31.9 31.9 1.7 1.7 3.2 3.2 23.9 23.9 1.9 1.9 3.8 3.8 16.0 16.0 2.2 2.2 4.4 4.4 
120 90.6 1.2 .6 .6 62.5 62.5 1.4 1.4 2.1 2.1 44.8 44.8 1.5 1.5 2.7 2.7 33.3 33.3 1.7 1.7 3.2 3.2 25.0 25.0 1.9 1.9 3.8 3.8 18.9 18.9 2.2 2.2 4.4 4.4 
125 94.3 1.2 8.6 8.6 65.1 65.1 1.4 1.4 2.1 2.1 46.7 46.7 1.5 1.5 2.7 2.7 34.7 34.7 1.7 1.7 3.2 3.2 26.0 26.0 1.9 1.9 3.8 3.8 19.7 19.7 2.2 2.2 4.4 4.4 
130 98.1 1.2 .6 .6 67.7 67.7 1.4 1.4 2.1 2.1 48.5 48.5 1.5 1.5 2.7 2.7 36.0 36.0 1.7 1.7 3.2 3.2 27.1 27.1 1.9 1.9 3.8 3.8 20.5 20.5 2.2 2.2 4.4 4.4 
135 101.9 1.2 .6 .6 70.3 70.3 1.4 1.4 2.1 2.1 50.4 50.4 1.5 1.5 2.7 2.7 37.4 37.4 1.7 1.7 3.2 3.2 28.2 28.2 1.9 1.9 3.8 3.8 21.4 21.4 2.2 2.2 4.4 4.4 
140 105.7 1.2 .6 .6 72.9 72.9 1.4 1.4 2.1 2.1 52.2 52.2 1.5 1.5 2.7 2.7 38.8 38.8 1.7 1.7 3.2 3.2 29.3 29.3 1.9 1.9 3.6 3.6 22.2 22.2 2.2 2.2 4.4 4.4 
145 109.4 1.2 .6 .6 75.5 75.5 1.4 1.4 2.t 2.t 54.1 54.1 1.5 1.5 2.7 2.7 40.2 40.2 1.7 1.7 3.2 3.2 30.8 30.8 1.9 1.9 3.7 3.7 23.1 23.1 2.2 2.2 4.4 4.4 
150 113.2 1.2 I.6 I.6 78.3 78.3 1.4 1.4 2.1 2.1 56.0 56.0 1.5 1.5 2.7 2.7 41.6 41.6 1.7 1.7 3.2 3.2 31.9 31.9 1.9 1.9 3.7 3.7 23.9 23.9 2.1 2.1 4.4 4.4 

EXHIBIT 9-2 PARABOLIC DIVERSION DESIGN CHART 
I RFTARnANCF “l7” AND “C”l 

9.1 2.9 4.8 
10.3 2.7 4.8 
11.4 2.6 4.8 
12.2 2.6 4.8 
12.9 2.5 4.8 

13.7 2.5 4.8 
14.4 2.5 4.8 10.5 3.1 5.3 
15.2 2.5 4.8 11.4 3.0 5.3 
15.9 2.4 4.0 12.4 2.9 5.3 
16.6 2.4 4.8 13.0 2.8 5.3 
17.3 2.4 4.0 13.7 2.8 5.3 
16.0 2.4 4.9 14.3 2.8 5.3 
18.7 2.4 4.9 14.9 2.7 5.3 
19.4 2.4 4.9 15.5 2.7 5.3 
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2s Vf=2.0 Vl=2.5 

T 0 v2 T D V2 

8.2 1.2 1.4 5.2 1.4 2.0 
12.6 1.1 1.6 8.7 1.3 2.1 
17.1 1.1 1.6 11.8 1.2 2.1 
21.4 1.1 1.6 14.9 1.2 2.1 
25.7 1.1 1.6 18.0 1.2 2.1 
29.9 1.1 1.6 21.2 1.2 2.1 
34.2 1.1 1.6 24.3 1.2 2.1 
38.5 1.1 1.6 27.3 1.2 2.1 
42.7 1.1 1.6 30.3 1.2 2.1 

Vl FOR RETARDANCE '0". TOP YIDTH (T), DEPTH' (D) AND V2 FOR RETARDANCE "C" 

GRAOE 1.00 PERCENT 
v1=3.0 v1=3.5 v1=4.0 v1=4.5 v1=5.0 

7 0 V2 7 D V2 T D V2 T D V2 T D V2 

10:5 2.; 114 ;.t g.2 2:6 7.3 1.6 3.1 
12.8 1.4 2.6 9.1 1.6 3.2 
15.0 1.3 2.6 10.9 1.5 3.1 7.8 1.8 3.7 
17.3 1.3 2.6 12.6 1.5 3.1 9.2 1.7 3.7 
t9.5 1.3 2.6 14.3 t.5 3.1 to.6 1.7 3.7 7.2 2.2 4.3 
2t.9 1.3 2.6 16.0 1.5 3.2 11.9 1.7 3.7 8.8 2.0 4.3 

2; 47.0 51.3 1.1 1.1 1.6 1.6 33.3 36.3 1.2 1.2 2.1 2.1 26.3 24.1 1.3 1.3 2.6 2.6 17.7 19.3 1.5 1.5 3.2 3.2 13.3 14.6 1.7 1.7 3.7 3.7 11.0 9.9 1.9 1.9 4.3 4.3 
65 55.5 1.1 1.6 39.4 1.2 2.1 28.5 1.3 2.6 21.0 1.5 3.2 15.9 1.6 3.7 12.1 1.9 4.3 

7'; 59.8 64.1 1.1 1.1 1.6 t.6 42.4 45.4 1.2 1.2 2.1 2.1 30.7 32.9 1.3 1.3 2.6 2.6 22.7 24.6 1.5 1.5 3.2 3.t 18.5 17.1 1.6 1.6 3.7 3.7 13.2 14.2 t-9 t.8 4.3 4.3 

fg; 

10:4 

;*; 

2:2 

;.; 

4:9 
8"; 68.3 72.6 1.1 1.1 1.6 1.6 48.4 51.5 1.2 1.2 2.1 2.1 37.2 35.0 1.3 1.3 2.6 2.6 26.2 27.9 1.5 1.5 3.1 3.1 21.0 19.8 1.6 1.6 3.7 3.7 15.2 16.3 1.8 1.8 4.3 4.3 ;;.; g.5 z.9' 

99: 8t.l 76.9 t.1 1.1 1.6 1.6 54.5 57.5 1.2 1.2 2.t 2.1 41.6 39.4 1.3 1.3 2.6 2.6 29.5 31.1 1.5 1.5 3.1 3.1 22.3 23.6 1.6 1.6 3.7 3.7 t7.3 18.3 1.8 1.8 4.3 4.3 13:O 13.8 2.1 2:l 4:9 4.9 
100 85.4 1.1 1.6 60.5 1.2 2.1 43.8 1.3 2.6 32.7 1.5 3.1 24.9 1.6 3.7 19.3 1.8 4.3 14.6 2.1 4.9 
to5 89.7 1.1 1.6 63.6 1.2 2.1 46.0 1.3 2.6 34.4 1.5 3.) 26.5 1.6 3.7 20.3 t.8 4.3 15.4 2.1 4.9 

110 94.0 
115 98.2 
?20 102.5 
125 106.8 
130 111.0 

:;z ::;*i 
145 123:8 
150 128.1 

.l 1.6 66.6 1.2 2.1 48.2 1.3 2.6 36.0 1.5 3.1 27.7 1.6 3.7 21.3 1.8 4.3 16.2 2.t 4.9 

.l 1.6 69.6 1.2 2.1 50.4 1.3 2.6 37.6 1.5 3.1 29.0 1.6 3.7 22.3 1.8 4.3 17.0 2.1 4.9 

:l 1 1.6 1.6 72.6 75.7 1.2 1.2 2.1 2.1 52.5 54.7 1.3 1.3 2.6 2.6 40.9 39.3 1.5 1.5 3.1 3.1 30.2 31.5 1.6 1.6 3.7 3.7 23.3 24.3 1.8 1.8 4.3 4.3 17.9 18.7 2.1 2.1 4.9 4.9 
.l 1.6 78.7 1.2 2.1 56.9 1.3 2.6 42.5 1.5 3.1 32.7 1.6 3.7 25.3 1.8 4.3 19.4 2.1 4.9 

:1 1 1.6 1.6 81.7 84.7 1.2 1.2 2.1 2.1 61.3 59.1 1.3 1.3 2.6 2.6 44.2 45.8 1.5 1.5 3.1 3.1 34.0 35.2 1.6 1.6 3.7 3.7 26.3 27.3 1.8 1.8 4.3 4.3 20.2 21.0 2.0 2.0 4.9 4.9 
:l 1 1.6 1.6 87.8 90.8 1.2 1.2.2.1 2.1 63.5 65.7 1.3 1.3 2.6 2.6 49.1 47.5 1.5 1.5 3.1 3.1 37.8 36.5 1.6 1.6 3.7 3.7 29.7 28.7 1.8 1.8 4.3 4.3 22.6 21.8 2.0 2.0 4.9 4.9 

v1=5.5 V1=6.0 

T D V2 T D V2 

8.8 2.7 5.4 
9.8 2.6 5.4 

l2:4 ;y.; 2:4 g.; 514 5.; 9.7 2.8 5.8 

13.1 2.4 5.4 
13.8 2.3 5.4 
14.5 2.3 5.4 
15.2 2.3 5.4 
15.9 2.3 5.4 
16.6 2.3 5.4 
17.2 2.3 5.4 
ix.; f.i ;.; 

. . . 

10.8 2.6 5.8 
11.5 2.6 5.8 
t?.2 2.6 5.8 
12.8 2.5 5.8 
13.4 2.5 5.8 
14.1 2.5 5.8 
14.7 2.5 5.8 
15.3 2.5 5.8 
15.9 2.4 5.8 
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0 
CFS 

1: 
15 

2; 

:: 

2 
50 

g 

70 

2 

;; 

100 
105 

110 
115 
120 
125 

::; 
140 
145 
150 

I 

vt=2.0 

T 
4.9 lDrJ IV25 

10.5 019 t:5 
16.0 0.9 1.5 
21.3 0.9 1.5 
:7.x 

37:3 

x.; 

019 

;.; 

1:5 
42.6 0.9 1.5 
47.9 0.9 1.5 
53.2 0.9 1.5 

58.5 0.9 1.5 
63.8 0.9 1.5 
69.2 0.9 1.5 
'7z.g x.; i.2 

85:t 019 t:5 

101:1 ;;.ft ;*; 0:9 ;-; 1:5 
106.4 0.9 1.5 
111.7 0.9 1.5 

Vl FOR RETARDAWE "0". TOP WIDTH (11, DEPTH' (D) ARD V2 FOR RETARDANCE "C" 

Vt=2.5 v1=3.0 
GRADE l.;DP;ErENT 

v1=3.5 v1=4.5 v1=5.0 

T D V2 1 D V2 T D V2 1 D V2 T D V2 1 D V2 

7.1 1.1 2.0 4.6 1.3 2.5 
10.9 1.0 2.0 7.8 1.1 2.5 
14.7 1.0 2.0 10.6 1.1 2.5 

;.; 

9:9 

;.: 

1:2 

3.; 

3:1 
5.1 1.6 3.6 

la.6 1.0 2.0 13.4 1.1 2.5 7.3 t.4 3.6 
22.3 1.0 2.0 16.2 1.1 2.5 12.0 1.2 3.1 9.0 1.4 3.6 
26.0 1.0 2.0 19.1 1.1 2.5 14.1 1.2 3.1 10.7 1.4 3.6 

;.: i.f ;.g 

29.7 1.0 2.0 21.8 1.1 2.5 16.2 1.2 3.1 12.4 1.3 3.6 9:5 I:5 4:2 6.9 1.8 4.7 
33.4 1.0 2.0 24.5 I.? 2.5 18.3 1.2 3.1 14.0 1.3 3.6 10.8 1.5 4.2 8.3 1.7 4.7 
37.1 1.0 2.0 27.3 1.1 2.5 20.6 1.2 3.0 15.7 1.3 3.6 12.1 1.5 4.2 9.4 1.7 4.8 

40.8 1.0 2.0 30.0 1.1 2.5 22.7 1.2 3.0 17.3 1.3 3.6 13.4 1.5 4.2 10.5 1.6 4.8 
44.5 1.0 2.0 32.7 1.1 2.5 24.7 1.2 3.0 18.9 1.3 3.6 14.7 1.4 4.2 11.6 1.6 4.8 
48.2 1.0 2.0 35.4 1.1 2.5 26.8 1.2 3.1 20.8 1.3 3.6 16.0 1.4 4.2 12.7 1.6 4.8 
51.9 1.0 2.0 38.2 I.1 2.5 28.8 1.2 3.1 22.4 1.3 3.6 17.3 1.4 4.2 13.7 1.6 4.8 
55.6 1.0 2.0 40.9 1.1 2.5 30.9 1.2 3.) 23.9 1.3 3.6 18.6 1.4 4.2 14.8 1.6 4.8 
59.4 1.0 2.0 43.6 1.1 2.5 32.9 1.2 3.7 25.5 1.3 3.6 19.9 1.4 4.2 15.8 1.6 4.8 
63.1 1.0 2.0 46.3 1.1 2.5 35.0 1.2 3.1 27.1 1.3 3.6 21.2 1.4 4.2 16.9 t.6 4.8 
66.8 1.0 2.0 49.0 1.1 2.5 37.1 1.2 3.1 28.7 1.3 3.6 22.8 1.4 4.1 17.9 1.6 4.8 
70.5 1.0 2.0 51.8 1.1 2.5 39.1 1.2 3.1 30.3 1.3 3.6 24.0 1.4 4.2 18.9 1.6 4.8 
74.2 1.0 2.0 54.5 I.1 2.5 41.2 1.2 3.1 31.9 1.3 3.6 25.3 1.4 4.2 20.0 1.6 4.8 
77.9 1.0 2.0 57.2 1.1 2.5 43.2 1.2 3.1 33.5 1.3 3.6 26.5 1.4 4.2 21.0 1.6 4.8 

v1=5.5 Vl=6.0 

T D V2 1 D V2 

8.1 1.9 5.3 
9.1 1.9 5.3 

to.0 1.8 5.3 
10.9 1.8 5.3 
11.8 1.8 5.3 
12.7 1.8 5.3 
13.6 1.8 5.3 
14.5 1.8 5.3 
17:o ;;.; ;.; 117 5:3 ;.; 

117.0 0.9 1.5 
122.4 0.9 1.5 
127.7 0.9 Iii5 
133.0 0.9 1.5 
138.3 0.9 1.5 
143.6 0.9 1.5 
t49.0 0.9 1.5 
154.3 0.9 1.s 
159.6 0.9 1.5 

81.6 1.0 2.0 59.9 1.1 2.5 45.3 1.2 3.1 35.1 1.3 3.6 27.8 1.4 4.2 
85.3 1.0 2.0 62.6 1.1 2.5 47.3 1.2 3.1 36.7 1.3 3.6 29.1 1.4 4.2 
89.0 1.0 2.0 65.4 1.1 2.5 49.4 1.2 3.1 38.3 1.3 3.6 30.3 1.4 4.2 
.92.7 1.0 2.0 68.1 1.1 2.5 51.4 1.2 3.1 39.9 1.3 3.6 31.6 1.4 4.2 
96.4 1.0 2.0 70.8 1.1 2.5 53.5 1.2 3.1 41.4 1.3 3.6 32.8 1.4 4.2 

100.1 1.0 2.0 73.5 1.1 2.5 55.6 1.2 3.1 43.0 1.3 3.6 34.1 1.4 4.2 
103.9 1.0 2.0 76.3 1.1 2.5 57.6 1.2 3.1 44.6 1.3 3.6 35.3 1.4 4.2 
107.6 1.0 2.0 79.0 1.1 2.5 59.7 1.2 3.1 46.2 1.3 3.6 36.6 1.4 4.2 
111.3 1.0 2.0 81.7 1.1 2.5 6?.7 t.2 3.1 47.8 1.3 3.6 37.9 1.4 4.2 

22.0 1.6 4.8 
23.1 1.6 4.8 

17.9 I.7 5.3 
18.8 t.7 5.3 
19.6 1.7 5.3 
23.5 1.7 5.3 

23.0 1.7 5.5 
23.8 1.7 5.3 
24.7 1.7 5.3 

EXHIBIT 9-2 PARABOLIC DlVERSlOff DESIGN CHART 
(RETARDANCE "D" AND %") 

(SHEET 6 OF t4) 

8.2 2.2 5.8 
9.3 2.1 5.8 

10.1 2.0 5.9 
10.9 2.0 5.9 
11.6 2.0 5.9 
12.4 2.0 5.9 
13.t 1.9 5.9 
13.9 1.9 5.9 

'14.6 1.9 5.9 
15.3 1.9 5.9 
16.1 1.9 5.9 
16.8 1.9 5.9 
17.5 1.9 5.9 
18.2 1.9 5.9 
18.9 1.9 5.9 
19.7 I.9 5.9 
20.4 t.9 5.9 
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110 
115 
120 
125 
130 
135 
140 

iz 

Vl=Z.O 

:.9 oD9 1Y 
12.4 0:a 1:5 
18.5 0.8 1.5 
24.7 0.8 1.5 
$*X 

43:2 

;.Ej 

0:8 

;.; 

1:5 

67.8 0.8 1.5 
74.0 0.8 1.5 
fJ;.g 

92:5 

g-g 

018 

;.; 

I:5 
98.7 0.8 1.5 

104.8 0.8 1.5 
111.0 0.8 1.5 
117.2 0.8 1.5 
123.3 0.8 1.5 
129.5 0.8 1.5 

135.7 0.8 1.5 91.4 0.9 2.0 69.6 1.0 2.5 
141.8 0.8 I.5 95.6 0.9 2.0 72.8 1.0 2.5 
148.0 0.8 1.5 99.7 0.9 2.0 75.9 1.0 2.5 
154.1 0.8 1.5 103.9 0.9 2.0 79.1 1.0 2.5 
160.3 0.8 1.5 108.0 0.9 2.0 82.3 1.0 2.5 
166.5 0.8 1.5 112.2 0.9 2.0 85.4 1.0 2.5 
172.6 0.8 1.5 116.3 0.9 2.0 88.6 1.0 2.5 
178.8 0.8 1.5 120.5 0.9 2.0 91.8 1.0 2.5 
185.0 0.8 1.5 t24.6 a.9 2.0 94.9 1.0 2.5 

Vl FOR RETARDAWCE ’ 

Vl=2.5 v1=3.0 

T 0 v2 T 0 v2 

8.1 0.9 2.0 5.9 1.0 2.5 
12.3 0.9 2.0 9.3 1.0 2.5 
16.7 0.9 2.0 12.5 1.0 2.5 
20.8 0.9 2.0 15.9 1.0 2.4 
25.0 0.9 2.0 19.0 1.0 2.5 
29.1 0.9 2.0 22.2 1.0 2.5 
33.3 0.9 2.0 25.3 1.0 2.5 
37.4 0.9 2.0 28.5 1.0 2.5 
41.6 0.9 2.0 31.7 1.0 2.5 

45.7 0.9 2.0 34.8 1.0 2.5 
49.9 0.9 2.0 38.0 1.0 2.5 
54.0 0.9 2.0 41.1 1.0 2.5 
58.2 0.9 2.0 44.3 1.0 2.5 
62.3 0.9 2.0 47.5 1.0 2.5 
66.5 0.9 2.0 50.6 1.0 2.5 
70.6 0.9 2.0 53.8 1.0 2.5 
74.8 0.9 2.0 57.0 1.0 2.5 
78.9 0.9 2.0 60.1 1.0 2.5 
83.1 0.9 2.0 63.3 1.0 2.5 
87.3 0.9 2.0 66.4 1.0 2.5 

‘D-. TO? WIDTM IT), DEPTH’ (0) AND V2 FOR RETARDANCE “C” 

GRADE 2.00 PERCENT 
v1=3.5 v1=4.0 v1=4.5 vt=5.0 

T D V2 T D V2 T 0 V2 T D V2 

6.8 1.1 3.0 4.7 1.4 3.5 
9.4 1.1 3.0 7.0 1.2 3.6 11.8 1.1 3.0 9.0 1.2 3.5 2.; 

14.3 1.1 3.0 11.0 1.2 3.5 8:5 

;.: 

1:3 

;.; 

4:1 
16.9 1.0 3.0 12.9 1.1 3.5 10.1 1.3 4.1 

?.f i.2 ;.; 

19.3 1.0 3.0 14.8 1.1 3.5 11.6 1.3 4.1 9:1 1:s 4:7 
21.7 1.0 3.0 16.7 1.1 3.5 13.1 t.3 4.1 10.4 1.4 4.7 
24.1 1.0 3.0 18.8 1.1 3.5 14.7 1.2 4.1 13.7 1.4 4.7 

26.5 1.0 3.0 20.7 1.1 3.5 16.2 1.2 4.1 12.9 1.4 4.7 
28.9 1.0 3.0 22.6 1.1 3.5 17.7 1.2 4.1 14.1 1.4 4.7 
31.4 1.0 3.0 24.5 1.1 3.5 19.5 1.2 4.1 15.4 1.3 4.7 
33.8 1.0 3.0 26.3 1.1 3.5 21.0 1.2 4.1 16.6 1.3 4.7 
36.2 1.0 3.0 28.2 1.1 3.5 22.4 1.2 4.1 17.8 1.3 4.7 
38.6 1.0 3.0 30.1 1.1 3.5 23.9 1.2 4.1 19.0 1.3 4.7 
41.0 1.0 3.0 32.0 1.1 3.5 25.4 1.2 4.1 20.3 1.3 4.7 
43.4 1.0 3.0 33.8 1.1 3.5 26.9 1.2 4.1 21.8 1.3 4.6 
45.8 1.0 3.0 35.7 1.1 3.5 28.4 1.2 4.f 23.0 1.3 4.6 
48.2 1.0 3.0 37.6 1.1 3.5 29.9 1.2 4.1 24.2 1.3 4.6 
50.6 1.0 3.0 39.5 1.1 3.5 31.4 1.2 4.1 25.4 1.3 4.6 

53.0 1.0 3.0 41.3 1.1 3.5 32.9 1.2 4.1 26.6 1.3 4.7 
55.4 1.0 3.0 43.2 1.1. 3.5 34.4 1.2 4.1 27.9 1.3 4.7 
57.9 1.0 3.0 45.1 1.1 3.5 35.9 1.2 4.1 29.1 1.3 4.7 
60.3 1.0 3.0 47.0 1.1 3.5 37.4 1.2 4.1 30.3 1.3 4.7 
62.? 1.0 3.0 48.8 1.1 3.5 38.9 1.2 4.1 31.5 1.3 4.7 
65.1 1.0 3.0 50.7 1.1 3.5 40.3 1.2 4.1 32.7 1.3 4.7 
67.5 1.0 3.0 52.6 1.1 3.5 41.8 1.2 4.1 33.9 1.3 4.7 
69,.9 1.0 3.0 54.5 1.1 3.5 43.3 1.2 4.1 35.1 1.3 4.7 
72.3 1.0 3.0 56.4 1.1 3.5 44.8 1.2 4.1 ?6.3 1.3 4.7 

EXHIBIT 9-2 PARABOLIC DlVERSlON DESIGN CHART 
(RETARDANCE “0” AND “C”) 

v1=5.5 Vl=6.0 

T D V2 T 0 v2 

7.1 1.6 5.2 
8.2 1.6 5.2 
9.3 1.5 5.3 

10.4 1.5 5.3 
;;.; 1s:s ;.; 

115 

;.; 

5:3 
14.5 1.5 5.3 

17:5 ;z.; ;.; 1:5 5.; 5:3 
18.6 1.5 5.3 
19.6 1.5 5.3 
20.6 1.5 5.3 

E&f 

23:9 

;.; 

1:4 

;.; 

5:2 
g;.; 

26:8 

;.; 

I:4 

5.; 

513 
g.t ;a; ;.: 

29’18 1:s 5:3 

(SHEET 8 OF 14) 

7.1 1.8 5.8 

“9.; ;.; ‘5.8 

1O:l 1:7 5:s 
11.0 1.6 5.6 
11.8 1.6 5.8 
12.7 1.6 5.6 
;:-t 

15:3 

;.f 

1:6 

2.; 

5,:s 
16.2 I’.6 5.6 
17.0 1.6 5.8 

19:5 ;;.; i-2 1:6 518 ;*x 

20.4 1.6 5.8 
21.2 1.6 5.8 
22.1 1.6 5.5 - - 
22.9 1.6 5.e 
;:.a i.f ;.x 

. . . 



CL 
V1=2.0 

5 7’ 4 oD7 1’2 

:; 22.6 1s:1 0:7 0.7 1:4 1.4 

s; 37.6 30.1 0.7 0.7 1.4 1.4 

:: 
;5.; $3 ;.: 

z: 60:2 67.7 0:7 0.7 1.4 1:4 

50 75.2 0.7 1.4 

20’ 
65 
:; 
80 

tz 
95 

100 
10s 

110 
115 
120 
125 
130 

x2 
14s 
150 

62.8 0.7 1.4 
;y.; g.; ;,: 

105:3 017 114 
112.8 0.7 1.4 
120.4 0.7 t.4 
127.9 0.7 1.4 
135.4 0.7 1.4 
142.9 0.7 1.4 
150.5 0.7 1.4 
158.0 0.7 1.4 

165.5 0.7 1.4 
173.0 0.7 1.4 
1flO.S 0.7 1.4 
188.1 0.7 1.4 
195.6 0.7 1.4 
203.1 0.7 1.4 
210.6 0.7 1.4 
218.2 0.7 1.4 
225.7 0.7 1.4 

Vl tOR RETAUDANCE 

V1=2.5 

t 9 0’8 1’; 
10:2 0:8 I:9 
15.6 0.8 1.9 
20.7 0.8 1.9 
25.9 0.8 1.9 
31.1 0.8 1.9 
36.2 0.8 1.9 

v1=3.0 

T lo0 v2 
3.2 

0:8 
2 3 

7.6 2:4 
1l.S 0.8 2.4 

27.1 0.8 2.4 

56.9 0.8 1.9 42.6 0.8 2.4 
62.1 0.8 1.9 46.5 0.8 2.4 
67.3 0.8 1.9 50.4 0.8 2.4 
72.4 0.8 1.9 54.3 0.8 2.4 
77.6 0.8 1.9 58.1 0.8 2.4 
82.8 0.8 1.9 62.0 0.8 2.4 
88.0 0.8 1.9 65.9 0.8 2.4 
93.1 0.8 1.9 69.8 0.8 2.4 
98.3 0.8 1.9 73.6 0.8 2.4 

103.5 0.8 1.9 77.5 0.8 ,2.4 
108.7 0.8 1.9 81.4 0.8 2.4 

113.8 0.8 1.9 85.3 0.8 2.4 
119.0 0.8 1.9 89.1 0.8 2.4 
124.2 0.8 1.9 93.0 0.8 2.4 
129.4 0.8 1.9 96.9 0.8 2.4 
134.5 0.8 1.9 100.8 0.8 2.4 
139.7 0.8 1.9 104.6 0.8 2.4 
144.9 0.8 1.9 108.5 0.8 2.4 
150.1 0.8 1.9 lt2.4 0.8 2.4 
1SS.2 0.8 1.9 116.3 0.8 2.4 

“0”. TOP WtDTH (T), DEPTH’ (D) AND V2 FOR RETARDANCE “C” 

GRADE S.;~-;EI-$ENT 
v1=3.5 - . Vl=4.5 v1=5.0 

T D V2 1 D V2 T D V2 T D V2 

5.7 0.9 2.9 
8.8 0,9 2.9 

;;.; 

18:O 

“0.; 

019 

g.; 

2:9 
21.0 0.9 2.9 
24.0 0.9 2.9 
27.0 0.9 2.9 
29.9 0.9 2.9 

32.9 0.9 2.9 
35.9 0.9 2.9 
38.9 0.9 2.9 
“4i.9’ 

4719 

o”.; 

0:9 

g.9’. 

2:9 
50.9 0.9 2.9 
53.9 0.9 2.9 

-;g.; 

62:8 

o”.; 

0:9 

;.; 

2:9 

“6.; 
9:2 

;.A 
0:9 

y( 
3:4 

5.1 1.1 4.0 
7.2 1.0 4.0 11.6 0.9 3.4 9.2 1.0 4.0 ;,; 

8:9 

;.: 

111 

;.z 

14.0 0.9 3.4 11.1 1.0 4.0 416 
16.5 0.9 3.4 13.0 1.0 4.0 10.5 1.1 4.6 
18.9 0.9 3.4 14.9 1.0 4.0 12.0 1.1 4.6 
21.2 0.9 3.4 17.0 1.0 4.0 13.6 1.1 4.6 
23.6 0.9 3.4 18.9 1.0 4.0 15.2 1.1 4.6 

25.9 0.9 3.4 20.8 1.0 4.0 16.7 1.1 4.6 13.7 1.2 5.2 11.3 1.3 5.7 
28.3 0.9 3.4 22.7 1.0 4.0 18.5 1.1 4.5 14.9 1.2 5.2 12.4 1.3 5.7 
30.6 0.9 3.4 25.6 1.0 4.0 20.0 1.1 4.5 
33.0 0.9 3.4 26.4 1.0 4.0 21.5 1.1 4.5 
35.3 0.9 3.4 28.3 1.0 4.0 23.1 1.1 4.5 
37.7 0.9 3.4 30.2 1.0 4.0 24.6 1.1 4.5 
40.1 0.9 3.4 32.1 1.0 4.0 26.1 1.1 4.5 
42.4 0.9 3.4 34.0 1.0 4.0 27.7 1.1 4.5 
44.8 0.9 3.4 35.9 1.0 4.0 29.2 1.1 4.5 
47.1 0.9 3.4 37.8 1.0 4.0 30.7 1.1 4.5 
49.5 0.9 3.4 39.6 1.0 4.0 32.3 1.1 4.5 

-65.8 0.9 2.9 51.8 0.9 3.4 41.5 1.0 4.0 33..8 -1.1 4.6 
68.8 0.9 2.9 S4.2 0.9 3.4 43.4 1.0 4.0 35.4 1.1 4.6 
71.8 0.9 2.9 56.5 0.9 3.4 45.3 1.0 4.0 36.9 1.1 4.6 
74.8 0.9 2.9 58.9 0.9 3.4 47.2 1.0 4.0 38.4 1.1 4.6 
77.8 0.9 2.9 61.2 0.9 3.4 49.1 1.0 4.0 40.0 1.1 4.6 
80.8 0.9 2.9 63.6 0.9 3.4 St.0 1.0 4.0 41.5 1.1 4.6 
83.8 0.9 2.9 66.0 0.9 3.4 52.8 1.0 4.0 43.0 1.t 4.6 
86.8 0.9 2.9 68.3 0.9 3.4 54.7 1.0 4.0 44.6 1.1 4.6 
89.8 0.9 2.9 70.7 0.9 3.4 56.6 1.0 4.0 46.1 1.1 4.6 

EXHIBIT 9-2 PARABOLIC DIVERSION DESIGN CHART 
( RETAROANCE “D” AND “C”) 

v1=5.5 V1=6.0 

T D V2 1 D V2 

5.6 1.3 5.1 
7.1 1.2 5.2 5.3 1.5 5.7 
8.4 1.2 5.2 6.7 1.4 5.7 
9.6 1.2 5.2 7.9 1.3 5.7 

11.1 1.2 5.2 9.1 1.3 5.7 
12.4 1.2 5.2 10.2 1.3 5.7 

16.2 1.2 5.2 13.5 1.3 5.7 
17.5 1.2 5.2 
19.1 1.2 5.i 

$2 
. 

:.: 
. 

2.; 
. 

26.3 
-. 

1.2 5.1 1ii;j 1;; 5;7 
21.6 1.2 5.1 17.8 1.2 5.7 
22.9 1.2 5.1 18.9 1.2 5.7 
24.1 1.2 5.1 -20.2 1.2 5.7 
25.4 1.2 5.1 21.2 .I.2 5.7 
26.7 1.2 5.1 22.3 1.2 5.7 

27.9 1.2 S.‘l 2?.3 1.2 5. 7 
29.2 1.2 5.1 24.4 1.2 5.7 
30.5 1.2 5.1 25.5 1.2 5.7 
31.7 1.2 5.1 26.5 1.2 5.7 
33.0 1.2 5.1 27.6 1.2 5.7 
34.3 1.2 5.1 28.6 1.2 S.7 
35.6 1.2 5.1 29.7 1.2 5.7 
36.8 1.2 5.1 30.7 1.2 5.7 
38.1 1.2 S.l 31.8 1.2 5.7 
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110 
115 
120 
125 
130 

:;: 
145 
150 

v1=2.0 

VI FOR RETARDANCE “0”. TOP Ut DTH (T), DEPTH’ (0) AND V2 FOR RETARDANCE “C” 

GRADE 4.00 PERCENT 
V1=2.5 v1=3.0 Vl=3.5 v1=4.0 v1=4.5 v1=5.0 

: 5 0’6 l? : 9 oD7 lVi 
17:2 0:6 I:4 l2:l 017 1:8 
25.6 0.6 1.4 18.1 0.7 1.8 
34.4 0.6 1.4 24.2 0.7 1.8 
43.0 0.6 1.4 30.2 0.7 1.9 
51.6 0.6 1.4 36.3 0.7 1.9 
60.2 0.6 1.4 42.3 0.7 1.9 
68.8 0.6 1.4 48.3 0.7 1.9 
77.4 0.6 1.4 54.4 0.7 1.9 
86.0 0.6 1.4 60.4 0.7 1.9 

94.6 0.6 1.4 66.5 0.7 1.9 
103.2 0.6 1.4 72.5 0.7 1.9 
111.8 0.6 1.4 78.5 0.7 1.9 
120.4 0.6 1.4 84.6 0.7 1.9 
129.0 0.6 1.4 90.6 0.7 1.9 
137.6 0.6 1.4 96.7 0.7 1.9 
146.2 0.6 1.4 102.7 0.7 1.9 
154.8 0.6 1.4 108.7 0.7 1.9 
163.4 0.6 1.4 114.8 0.7 1.9 
172.0 0.6 1.4 120.8 0.7 1.9 
180.6 0.6 1.4 126.9 0.7 1.9 

pf3.f c$; 

206:s 0:6 
;;g.y X.2 

232:f D:6 
240.9 0. 
249.5 0. & 
258.1 0.6 

: 1 
8:8 

0’8 
0:7 

2v: 
2:3 

13.4 0.7 2.3 
17.8 0.7 2.3 
92.; 

3l:l 

x.; 

0:7 

;.; 

2:3 
35.6 0.7 2.3 
40.0 0.7 2.4 
44.5 0.7 2.4 

48.9 0.7 2.4 
53.4 0.7 2.4 
g.; 

66:7 

x.; 

0:7 

5.; 

214 
80:0 ;;.g 0:7 x.; 2:4 f$ 

;I.; 

9314 

x.; 

0:7 

;.; 

2:4 

T 

6.7 
10.3 
13.9 
17.4 
20.8 
24.3 
27.8 
31.2 
34.7 

38.2 
41.7 
45.1 
48.6 
52.1 
55.5 

D v2 

0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 

0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 
0.8 2.8 

T 0 V2 T 0 V2 T D V2 

5.2 0.9 3.3 
8.1 0.8 3.4 

10.9 0.8 3.4 
;;.g x.x ;.; 

19:3 0:s 3:4 
22.0 0.8 3.4 
24.8 0.8 3.4 
27.5 0.8 3.4 

3.8 1.0 3.9 

lo:9 t.; II:; 0.9 3.; 3.9 

4.9 1.0 4.5 

6.9 8.8 1.0 1.0 4.5 4.5 
13.2 0.9 3.9 10.7 0.9 4.5 
15.6 0.9 3.9 12.5 0.9 4.5 
17.8 0.9 3.9 14.4 0.9 4.5 
20.0 0.9 3.9 16.4 0.9 4.4 
22.2 0.9 3.9 18.2 0.9 4.4 

30.3 0.8 3.4 
33.0 0.8 3.4 
35.8 0.8 3.4 
38.6 0.8 3.4 
41.3 0.8 3.4 

52.2 ;.; 3.; 

28:9 0:9 3:9 

20.0 0.9 4.4 
21.8 0.9 4.5 

44.4 0.9 3.9 
46.6 0.9 3.9 

29.1 0.9 4.5 
30.9 0.9 4.5 
32.7 0.9 4.5 

1.4 132.9 0.7 1.9 97.8 0.7 2.4 76.3 0.8 2.8 60.6 0.8 3.4 b8.8 0.9 3.9 39.9 0.9 4.5 
l.4 138.9 0.7 1.9 102.3 0.7 2.4 79.8 0.8 2.8 63.3 0.8 3.4 51.0 0.9 3.9 41.7 0.9 4.5 
1.4 145.0 0.7 1.9 106.7 0.7 2.4 83.3 0.8 2.8 66.1 0.8 3.4 53.3 0.9 3.9 43.6 0.9 4.5 
1.4 151.0 0.7 1.9 111.2 0.7 2.4 86.8 0.8 2.8 68.8 0.8 3.4 55.5 0.9 3.9 45.4 0.9 4.5 
1.4 157.1 0.7 1.9 115.6 0.7 2.4 90.2 0.8 2.8 71.6 0.8 3.4 57.7 0.9 3.9 47.2 
f.4 

0.9 4.5 
163.1 0.7 1.9 120.1 0.7 2.4 93.7 0.8 2.8 74.3 0.8 3.4 59.9 0.9 3.9 49.0 

1,B 
0.9 4.5 

169.1 0.7 1.9 124.5 0.7 2.4 97.2 0.8 2.8 77.1 0.8 3.4 62.1 0.9 
1.4 

3.9 50.8 0.9 4.5 
175.2 0.7 1.9 129.0 0.7 2.4 100.6 0.8 2.8 79.8 0.8 3.4 64.3 0.9 3.9 

1.4 
52.6 0.9 4.5 

181.2 0.7 1.9 133.4 0.7 2.4 104.1 0.8 2.8 82.6 0.8 3.4 66.6 0.9 3.9 54.4 0.9 4.5 

v1=5.5 V1=6.0 

T D V2 T D V2 

;.: ;*A ;.y 
. . . 5.7 1.2 5.6 

8.7 1.0 5.1 7.1 1.1 5.6 
10.3 1.0 5.0 8.4 1.1 5.6 
11.8 1.0 5.0 9.8 1.1 5.7 
13.3 1.0 5.0 11.1 1.1 5.7 
14.9 1.0 5.0 12.3 t.? 5.7 

16.6 1.0 5.0 13.6 1.1 5.7 
18.1 1.0 5.0 14.9 1.1 5.7 
19.6 1.0 5.0 16.2 1.1 5.7 
21.1 1.0 5.0 17.7 1.1 5.6 
22.6 1.0 5.0 19.0 1.1 5.6 
24.1 1.0 5.0 20.2 1.1 5.6 
25.6 1.0 5.0 21.5 1.1 5.6 
27.1 1.0 5.0 22.8 1.1 5.6 
28.6 1.0 5.0 24.0 1.1 5.6 
30.1 1.0 5.0 25.3 1.1 5.6 
31.6 1.0 5.0 26.5 1.1 5.6 

33.1 1.0 5.0 27.8 1.1 5.6 
34.6 1.0 5.0 29.0 1.1 5.6 
36.1 1.0 5.0 30.2 1.1 5.7 
37.6 1.0 5.0 31.5 1.1 5.7 
39.1 1.0 5.0 32.7 1.1 5.7 
40.6 1.0 5.0 34.0 1.1 5.7 
42.1 1.0 5.0 35.2 1.1 5.7 
43.6 1.0 5.0 36.5 1.1 5.7 
45.1 1.0 5.0 37.8 1.1 5.7 
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VJ FOR RETARDAHC~ “0”. TOP WIDTH (T), OCPTH’ (0) MD V2 FOR RCTARDMCE “C” 

GRMX 
a Vl=Z.O v1=2.5 Vlr3.0 v1=3.5 

‘A$ yl’ 
= . v1=4.5 v1=5.0 Vl=S.S Vl-6.0 

E 

x.5 
19.0 
28.3 
38.0 
47.5 
57.0 

:z-: 
85:s 
95.0 

OD6 
0:6 

1’2 
1:4 

0.6 1.4 
0.6 1.4 
0.6 1.4 

x-z 
0:6 

i-2 
1:4 

0.6 1.4 
0.6 1.4 

T 

15; 
20:5 
27.3 
34.1 
40.9 
47.7 
54.6 
61.4 
68.2 

g!t :Yi 
0:6 f:8 
0.6 1.8 
0.6 1.8 
0.6 1.8 
0.6 1.8 
0.6 1.8 
0.6 1.8 
0.6 1.8 

:.7 
9.7 

14.8 
19.7 
24.6 
29.5 
311.6 0.7 2.3 27.2 
39.4 0.7 2.3 31.0 
44.3 0.7 2.3 34.9 
49.2 0.7 2.3 38.8 

D V2 T 
0.7 2.3 
0.7 2.3 :*z 
0.7 2.3 11:7 
0.7 2.3 15.5 
0.7 2.3 19.4 
0.7 2.3 23.3 

05 2: 
T 

0.7 2.6 
0.7 2.8 f*X 
0.7 2.8 1214 
0.7 2.8 15.5 
0.7 2.8 18.6 
0.7 2.8 21.7 
0.7 2.6 24.8 
0.7 2.8 27.9 
0.7 2.8 31.0 

0 v2 

0.8 3.3 
0.7 3.3 
0.7 3.3 
0.7 3.3 
0.7 3.3 
0.7 3.3 
0.7 3.3 
0.7 3.3 
0.7 3.3 

T D v2 1 0 V2 I D V2 T 0 v2 

4.7 

G-93 
12:6 
15.1 
17.6 
20.1 
22.6 
25.1 

8:X 

X:X 
0.8 

t8” 
0.8 
0.8 

3.8 

3:X 

j”:X 

E 

::: 

2:: 
8:0 

10.1 
12.2 
14.5 
16.5 
18.6 
20.6 

1.0 4.4 
0.9 4.4 ‘1.7 1.0 5.0 
0.9 4.4 6.5 0.9 4.9 
0.8 4.4 8.3 0.9 5.0 
0.8 4.4 10.1 0.9 5.0 
0.8 4.4 11.8 0.9 5.0 
0.8 4.4 13.6 0.9 5.0 
0.8 4.4 15.5 0.9 4.9 
0.8 4.4 17.2 0.9 4.9 

5.3 1.0 
6.8 1.0 
8.3 1.0 
9.8 1.0 

11.3 1.0 
12.8 1.0 
14.3 1.0 

55 104.6 0.6 1.4 75.0 0.6 1.8 54.1 0.7 2.3 42.7 0.7 2.8 34.1.0.7 3.3 27.6 0.8 3.8 22.7 0.8 4.4 18.9 0.9 4.9 15.9 0.9 5.5 
60 114.1 0.6 1;4 81.8 0.6 1.8 59.0 0.7 2.3 46.6 0.7 2.8 37.2 0.7 3.3 30.1 0.8 3.8 24.7 0.8 4.4 20.6 0.9 4.9 17.3 0.9 5.5 
65 123.6 0.6 1.4 88.6 0.6 1.8 63.9 0.7 2.3 50.4 0.7 2.8 40.3 0.7 3.3 32.6 0.8 3.8 26.8 0.8 4.4 22.3 0.9 4.9 l&.8 0.9 5.5 
70 133.1 0.6 1.4 95.5 0.6 1.8 68.9 0.7 2.3 54.3 0.7 2.8 43.4 0.7 3.3 35.1 0.8 3.8 28.9 0.8 4.4 24.0 0.9 4.9 20.2 0.9 5.5 
75 142.6 0.6 1.4 102.3 0.6 1.8 73.8 0.7 2.3 58.2 0.7 2.8 46.5 0.7 3.3 37.7 0.8 3.8 30.9 0.8 4.4 25.7 0.9 4.9 21.6 0.9 5.5 
80 152.1 0.6 1.4 109.1 0.6 1.8 78.7 0.7 2.3 62.1 0.7 2.8 49.6 0.7 3.3 40.2 0.8 3.8 33.0 0.8 4.4 27.4 0.9 4.9 23.1 0.9 5.5 
85 161.6 0.6 1.4 115.9 0.6 1.8 83.6 0.7 2.3 65.9 0.7 2.8 52.7 0.7 3.3 42.7 0.8 3.8 35.0 0.8 4.4 29.1 0.9 5.0 24.5 0.9 5.5 
90 171.1 0.6 1.4 122.7 0.6 1.8 88.5 0.7 2.3 69.8 0.7 2.8 55.8 0.7 3.3 45.2 0.8 3.8 37.1 0.8 4.4 30.9 0.9 5.0 26.0 0.9 5.5 
95 180.6 0.6 1.4 129.6 0.6 1.8 93.4 0.7 2.3 73.7 0.7 2.8 58.9 0.7 3.3 47.7 0.8 3.8 39.2 0.8 4.4 32.6 0.9 5.0 27.4 0.9 5.5 

100 190.1 0.6 1.4 136.4 0.6 1.8 98.4 0.7 2.3 77.6 0.7 2.8 62.0 0.7 3.3 50.2 0.8 3.8 41.2 0.8 4.4 34.3 0.9 3.0 28.8 0.9 5.5 
105 199.6 0.6 1.4 143.2 0.6 1.8 103.3 0.7 2.3 81.S 0.7 2.8 65.1 0.7 3.3 52.7 0.8 3.8 43.3 0.8 4.4 36.0 0.9 5.0 30.3 0.9 5.5 

110 209.1 0.6 1.4 150.0 0.6 1.8 108.2 0.7 2.3 85.3 0.7 2.8 68.2 0.7 3.3 55.2 0.8 3.8 45.3 0.8 4.4 37.7 0.9 5.0 31.7 0.9 5.5 
115 218.6 0.6 1.4 156.8 0.6 1.8 113.1 0.7 2.3 89.2 0.7 2.8 71.3 0.7 3.3 57.7 0.8 3.8 47.4 0.8 4-4 39.4 0.9 5.0 33.2 0.9 5.5 
120 228.1 0.6 1.4 163.6 0.6 1.8 118.0 0.7 2.3 93.1 0.7 2.6 74.3 0.7 3.3 60.2 0.8 3.8 49.5 0.8 4.4 41.1 0.9 5.0 34.6 0.9 5.5 
125 237.6 0.6 1.4 170.5 0.6 1.8 123.0 0.7 2.3 97.0 0.7 2.8 77.4 0.7 3.3 62.7 0.8 3.8 51.5 0.8 4.4 42.8 0.9 5.0 36.0 0.9 5.5 
130 247.1 0.6 1.4 177.3 0.6 1.8 127.9 0.7 2.3 100.8 0.7 2.8 80.5 0.7 3.3 65.2 0.8 3.8 53.6 0.8 4.4 44.6 0.9 5.0 37.5 0.9 5.5 
135 256.6 0.6..4 k 184.1 0.6 1.8 132,8 0.7 2.3 104.7 0.7 2.8 83.6 0.7 3.3 67.8 0.8 3.8 55.6 0.8 4.4 .46.3 0.9 5.0 38.9 0.9 5.5 
140 266.1 014 I 190.9 0.6 1.8 137.7 0.7 2.3 108.6 0.7 2.8 86.7 0.7 3.3 70.3 0.8 3.8 57.7 0.8 a’, 

b, a 
+8.0 
‘19.7 

0.9 5.0 40.4 0.9 5.5 
145 275.6 0.6 5.4 197.7 0.6 1.8 142.6 0.7 2.3 112.5 0.7 2.8 89.8 0.7 3.3 72.8 0.8 3.8 59.8 0.0 0.9 5.0 41.8 0.9 S.5 
150 285.1 0.6 1.4 2OrU.b 0.6 1.8 147.S 0.7 2.3 116.4 0.7 2.8 92.9 0.7 3.3 75.3 0.8 3.8 61.8 0.8 4. 31.4 0.9 S.0 43.2 0.9 5.5 

EXHIBIT 9-2 PARABOLLC DIVERSION DESIGN CHART 
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? 
is 

Vl FOR RETAADANCE “0”. TOP WIDTH (T), DEPTH’ (D) AND V2 FOR RETARDANCE “C” 

GRADE 6.00 PERCENT 

C& 
Vl=2.0 Vl=2.5 Vlr3.0 v1=3.5 v1=4.0 v1=4.5 v1=5.0 

T D V2 
5 10.6 0.5 1.3 ; 3 

22.7 14:7 
OD6 1”: : 3 OD6 2’: : 0 OD7 2vE 

T D V2 T D V2 T D V2 

:s 21.1 31.6 0.5 0.5 1.3 1.3 0:6 0.6 1:s 1.8 16.3 10:9 016 0.6 2.3 2:3 12.7 814 0:7 0.6 2:8 2.7 1O:l 2.2 ;.; 0:7 i.f 313 g.; ;.; :.; 

z; 42.1 52.7 0.5 0.5 1.3 1.3 29.5 36.8 0.6 0.6 1.8 1.8 21.7 27.1 0.6 0.6 2.3 2.3 21.2 17.0 0.6 0.6 2.7 2.8 13.6 17.0 0.7 0.7 3.2 3.2 1,:l 13.9 0:7 0.7 3:7 3.8 11.3 0.8 4.3 
30 63.2 0.5 1.3 44.2 0.6 1.8 32.5 0.6 2.3 25.4 0.6 2.8 20.4 0.7 3.2 16.6 0.7 3.8 13.7 0.8 4.3 
t: 73.7 84.2 0.5 0.5 1.3 1.3 51.6 58.9 0.6 0.6 1.8 1.8 43.4 38.0 0.6 0.6 2.3 2.3 29.7 33.9 0.6 0.6 2.8 2.8 23.8 27.2 0.7 0.7 3.3 3.2 22.2 19;4 0.7 0.7 3.8 3.8 li:b 18.3 6:s 1;:; 

0.8 4.3 
45 94.8 0.5 1.3 66.3 0.6 1.8 48.8 0.6 2.3 38.2 0.6 2.8 30.7 0.7 3.3 24.9 0.7 3.8 20.6 0.8 4.3 
50 105.3 0.5 1.3 73.6 0.6 1.8 54.2 0.6 2.3 42.4 0.6 2.8 34.1 0.7 3.3 27.7 0.7 3.8 22.8 0.8 4.3 

55 lt5.8 0.5 1.3 8?.0 0.6 1.8 59.7 0.6 2.3 46.6 0.6 2.8 37.5 0.7 3.3 30.5 0.7 3.8 25.1 0.8 4.3 
60 126.4 0.5 1.3 88.4 0.6 1.8 65.1 0.6 2.3 50.9 0.6 2.8 40.9 0.7 3.3 33.3 0.7 3.8 27.4 0.8 4.3 
65 136.9 0.5 1.3 95.7 0.6 1.8 70.5 0.6 2.3 55.1 0.6 2.8 44.3 0.7 3.3 36.0 0.7 3.8 29.7 0.8 4.3 
70 147.4 0.5 1.3 103.1 0.6 1.8 75.9 0.6 2.3 59.3 0.6 2.8 47.7 0.7 3.3 38.8 0.7 3.8 32.0 0.8 4.3 
75 158.0 0.5 1.3 110.5 0.6 1.8 81.3 0.6 2.3 63.6 0.6 2.8 51.1 0.7 3.3 41.6 0.7 3.8 34.3 0.8 4.3 
80 168.5 0.5 1.3 117.8 0.6 1.8 86.8 0.6 2.3 67.8 0.6 2.8 54.5 0.7 3.3 44.3 0.7 3.8 36.5 0.8 4.3 
85 179.0 0.5 t.3 125.2 0.6 1.8 92.2 0.6 2.3 72.0-0.6 2.8 57.9 0.7 3.3 47.1 0.7 3.8 38.8 0.8 4.3 
90 189.6 0.5 1.3 132.6 0.6 1.8 97.6 0.6 2.3 76.3 0.6 2.8 61.3 0.7 3.3 49.9 0.7 3.8 41.1 0.8 4.3 
95 200.1 0.5 1.3 139,9 0.6 1.8 103.0 0.6 2.3 80.5 0.6 2.8 64.7 0.7 3.3 52.6 0.7 3.8 43.4 0.8 4.3 

100 210.6 0.5 1.3 147.3 0.6 1.8 108.5 0.6 2.3 84.8 0.6 2.8 68.1 0.7 3.3 55.4 0.7 3.8 45.7 0.8 4.3 
105 221.1 0.5 1.3 154.6 0.6 1.8 113.9 0.6 2.3 89.0 0.6 2.8 71.5 0.7 3.3 58.2 0.7 3.8 47.9 0.8.4.3 

110 231.7 0.5 1.3 162.0 0.6 1.8 119.3 0.6 2.3 93.2 0.6 2.8 74.9 0.7 3.3 60.9 0.7 3.8 .50.2 
115 .242.2 0.5 

0.8-4.3 
1.3 169.4 0.6 1.8 124.7 0.6 2.3 

120 252.7 0.5 1.3 176.7 0.6 1.8 
97.5 0.6 2i8 78.3 0.7 3.3 63.7 0.7 3.8 -52.5 0.8 4.3 

130.2.0.6 2.3 101.7 0.6 2.8 81.7 0.7 3.3 66.5 0.7 3.8 
125 263;3 0.5 

54.8 0.8 4.3 
1.3 184.1 0.6 1.8 135.6 0.6 2.3 106.0 0.6 2.8 85.1 0.7 3.3 69.3 0.7 3.8 57.1 

130 273.8 0.5 1.3 0.6 1.8 
0.8 4.3’ 

191.5 141.0 0.6 2.3 3.8 
135: 284.3 0.5 t.3 

110.2 0.6 2.8 88.5 0.7 3.3 72.0 0.7 59.4 
198.8 0.6 1.8 146.4 0.6 

0.8 4.3 
2.3 

140 294,9 0.5 
114.4 0.6 2.8 91.9 0.7 3.3 74.8 0.7 3.8 61.6 

1.3 206.2 0.6 1.8 
0.8 4.3 

151.8 0.6 2.3 118.7 0.6 2.8 95.3 0.7 3.3 77.6 
145 305.4 0.5 1.3 213.6 0.6 1.8 

0.7 3.8- 63.9 
122.9 0.6 2.8 98.7 0.7 3.3 80.3 O--.7 3.8 

0.8 4.3 
157.3.0.6 2.3 

150 315.9 0.5 1.3 
66.2 

220.9 0,6 1.8 
0.8 4’.3 

162.7 0.6 2.3 127.1 0.6 2.8 t02.1.0.7 3.3 83.1 0.7 3.8 68.5 0.8 4;3 

_. I EXHlEilT PARABOLIC 9?-2 DlvEdsloN DESIGN:CHART 
( RETARDANCE “D” AND “C” ) : 

‘, Ii 
” _‘ ,. 

-. 
L 

Vl=S. 5 Vl=6.0 

T D V2 T D V2 

;.: ;*; ;*; 

9:3 0:s 4:9 

;.: A.; ;.; 

718 0:9 5:5 
11.3 0.8 4.9 9.4 0.9 5.5 
13.4 0.8 4.9 11.1 0.9 5.5 
15.3 0.8 4.9 12.7 0.9 5.5 
17.2 0.8 4.9 14.5 0.9 5.4 
19.1 0.8 4.9 16.1 0.9 5.4 

21.0 
22.9 
24.8 

2: 
3015 
32.4 
34.3 
36.2 
38.1 
40.0 

0.8 4.9 17.7 0.9 5.4 
0.8 4.9 19.3 0.9 5.4 
0.8 4.9 2C.9 0.9 5.7 
0.8 4.9 22.5 0.9 5.4 
0.8 4.9 24.1 0.9 5.4 
0.8 4.9 25.7 0.9 5.5 
0.8 4.9 27.3 0.9 5.5 
0.8 4.9 28.9 0.9 5.5 
0.8 4.9 30.5 0.9 5.5 
0.8 419 32.1 0.9 5.5 
0.8 4.9 33.7 0.9 5.5 

0.8 4.9 35.3 0.9 5.5 
0.8 4.9 36.9 0.9 5.5 
0.8 4.9 38.5 0.9 5.5 
0.8 4.9 40.1 0.9 5.5 
0.8 4.9 41.7 0.9 5.5 
0.8 4;9 43.3 0.9 5.5 
0.8 4.9 44.9 0.9 5.5 
O-8.4.9 46.5 0.9 5.5 
0.8 4.9 48.1 0.9 5.5 
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Js 
11 
:: 
25 

if 

VI FOR RETAROMCE ’ ‘D”. TO? WOW (Tj, DEPTH’ (D ) ARD V2 FOR RETARDAWE “C” 

44.1 

EE 
63:O 

D v2 

DMDE 
Vlr3.5 

i.; g!; ;y 

lb:11 0:a 2:7 
19.2 0.6 2.7 
24.0 0.6 2.7 
28.8 0.6 2.7 
33.6 0.6 2.7 
38.9 0.6 2.7 
43.2 0.6 2.7 
48.0 0.6 2.7 

: 8. E ;EFERT 
= . 

T 0’6 3; 3.7 
7.8 0:6 3:2 

11.8 0.6 3.2 
15.8 0.6 3.2 
19.7 0.6 3.2 
23.6 0.6 3.2 

v1=4.5 Vle5.0 

1 DV2T DV2 
2.9 017 3.6 

Ii9 69.3 C:6 8.2 i.7’ 3i7 

5.1 0.7 4.2 

1X*; t: tf 
16.2 0.6 3.7 13:s 0:7 112 
19.4 0.6 3.7 16.1 0.7 b.2 
22.6 0.6 3.7 18.7 0.7 4.2 
25.8 0.6 3.7 21.4 0.7 4.2 
29.0 0.6 3.7 2b.t 0.7 b.2 
32.3 0.6 3.7 26.8 0.7 1.2 

v1=5.5 

1 D V2 

8:s ;.g 0:7 8.: g.: b:6 
11.2 0.7 4.7 

17:9 g.; 0:7 t.; 2.: 4:a 

g.: . z.; . z.t . 

V 

t 

::f 
X:: x 

rs:2 
17.1 
19.0 

‘1=6.0 

D v2 

x z.3 
0:6 5:3 
0.8 5.3 

l-32.2 0.5 1.3 92.8 0.5 1.7 69.3 0.5 2.2 52.8 0.6 2.7 43.3 0.6 3.2 35.5 0.6 3.7 29.b 0.7 4.2 24.7 0.7 4.8 20.9 0.7 5.3 
l&h-2 O-5 l-3 101.3 O-5 1.7 75.6 a.5 2.2 57.6 O-6 2.7 47.2 0.6 3.2 38.7 0.6 3.7 32.1 0.7 4.2 26.9 0.T 4.8 22.8 0.7 5.3 ._-_- ___ .__ ---_- -_- . . . .--- -_- --- -.__ -_- -._ . ..- __- -.- --.. -.- -~. -~ 
156.3 0.5 1.3 109.7 0.5 1.7 81.8 0.5 2.2 62.9 0.6 2.7 51.2 0.6 3.2 41.9 016 3.7 34.8 6.7. b;% 29.1 0.7 b.& 2b.7 0.7 5.j 
168.3 0.5 1.3 118.2 0.5 1.7 88.1 0.5 2.2 67.2 0.6 2.7 55.1 0.6 3.2 45.2 0.6 3.7 37.5 0.7 4.2 31.4 0.7 4.8 26.6 0.7 5.3 
180.3 0.5 1.3 126.6 0.5 1.7 9b.b 0.5 2.2 72.0 0.6 2.7 59.0 0.6 3.2 48.b 0.6 3.7 WI.1 0.7 4.2 33.6 0.7 b.8 28.5 0.1 5.3 
192.3 0.3 I.3 135.0 0.5 1.7 100.7 0.5 2.2 76.8 0.6 2.7 63.0 0.6 3.2 51.6 0.6 3.7 42.8 0.7 4.2 35.9 0.7 4.8 30.3 0.7 5.3 
204.3 0.5 1.3 143.5 0.5 1.7 107.0 0.5 2..2 al.6 0.6 2.7 66.9 0.6 3.2 55.9 0.6 3.7 45.5 0.7 4.2 36.1 0.7 4.6 32.2 0.7 5.3 
216.4 0.5 1.3 151.9 0.5 1.7 113.3 0.5 2.2 86.4 0.6 2.7 70.8 0.6 3.2 58.1 0.6 3.7 48.1 0.7 4.2 40.3 0.7 4.8 34.1 0.7 5.3 
228.4 0.5 1.3 160.3 0.5 1.7 119.6 0.5 2.2 91.2 0.6 2.7 74.0 0.6 3.2 61.3 0.6 3.7 50.8 0.7 b.2 42.6 0.7 4.8 36.0 0.7 5.3 
240.4 0;) 1.3 168.8 0.5 1.7 125.9 0.5 2.2 96.0 0.6 2.7 78.7 0.6 3.2 60.5 0.6 3.7 53.5 0.7 4.2 41.8 0.7 4.8 37.9 0.7 5.3 
252.4 0.5 1.3 177.2 0.5 1.7 132.2 0.5 2.2 100.8 0.6 2.7 82.6 0.6 3.2 67.8 0.6 3.7 56.2 0.7 4.2 47.1 0.7 4.8 39.8 0.7 5.3 

110 26b.b 0.5 1.3 185.7 0.5 1.7 138.5 0.5 2.2 105.6 0.6 2.7 86.6 0.6 3.2 71.0 0.6 3.7 58.8 0.7 4.2 49.3 0.7 4.8 41.7 0.7 5.3 
115 276.) 0.5 1.3 194.1 0.5 1.7 149.8 0.5 2.2 110.4 0.6 2.7 90.5 0.6 3-2 74.2 0.6 3.7 61.5 O.? 4.2 51.5 0.7 4.8 43.6 0.7 5.3 
126 

- - 
%a., 0.5 1.j 202.5 0.3 1.7. 151.1 0.5 2.2 115.2 0.6 2.7 94.4 0.6 3.2 IT.4 0.6 3.7 65.2 0.7 4.2 53.8 0.7 4.8 45.5 0.7 5.3 

125 300.5 0.5 1.3 211.0 0.5 1.7 157.4 0.5 2.2 120.0 0.6 2.7 98.4 0.6 3.2 80.7 0.6 3.7 66.9 0.7 4.2 56.0 0.7 4.8 47.4 0.7 5.3 
130 312.5 0.5 1.3 219.4 0.5 1.7 163.7 0.5 2.2 124.8 0.6 2.7 102.3 0.6 3.2 83.9 0.6 3.7 69.5 0.7 4.2 58.3 0.7 4.8 49.3 0.7 5.3 
135 324.5 0.5 4.3 227.9 0.5 1.7 170.0 0.5 2.2 129.6 0.6 2.7 106.2 0.6 3.2 87.1 0.6 3.7 72.2 0.7 a, 60.5 0.7 4.8 51.2 0.7 5.3 
140 336.6 0.5 j.S 236.3 0.5 1.7 176.3 0.5 2.2 134.4 0.6 2.7 110.2 0.6 3.2 90.3 0.6 3.7 74.9 0.7 b 62.7 0.7 4.8 53.1 0.7 5.3 
145 348.6 0.9 1.3 249.7 0.5 1.7 182.6 0.5 2.2 139.2 0.6 2.7 114.1 0.6 3.2 93.6 0.6 3.7 77.6 0.7 h !f 65.0 0.7 4.8 55.0 0.7 5.3 
150 360.6 0.5 1.3 253.2 0.5 1.7 188.9 0.5 2.2 144.0 0.6 2.7 118.0 0.6 3.2 96.0 0.6 3.7 80.2 0.7 4.2 67.2 0.7 4.8 56.9 0.7 5.3 

EXHIBIT 9-2 PARABOLIC DIVERSION DESIGN CHART (SHEET 13 OF 14) 
{RETARDANCE “D” AND “C”} 



v1=2.0 

26:6 1: 3 oD4 0:4 1’: 1:3 
39.9 0.4 1.3 
53.2 0.4 1.3 
g.2 

93:t 

Em: 

0:4 

;*: 

1:3 
106.4 0.4 1.3 
119.7 0.4 1.3 
133.0 0.4 1.3 

Vl FOR RETARDANCE “0”. TOP WIDTH (T], DEPTH’ (D) AND V2 FOR RETAADANCE “C” 

GRADE 10.00 PERCENT 
Vl=2.5 v1=3.0 v1=3.5 V?=4.0 Vl=4.5 v1=5.0 

v2 1 
i.4 005 1.7 6.8 oP5 2:; 5.3 oI)5 2:: :. 1 0!6 3!: 

1 
3.4 006 3:: z.6 007 4:: 

le.7 0.3 1.7 13.8 0.3 2.2 10.9 0.5 2.6 8.5 0.6 3.2 7.1 @ 6 3 6 5.9 0.6 4.1 
28.0 0.5 1.7 20.7 0.5 2.2 16.3 0.5 2.6 12.8 0.6 3.2 10.9 0.6 3.6 9.0 0.6 4.1 
37.4 0.5 1.7 27.6 0.5 2.2 21.7 0.5 2.7 17.0 0.6 3.2 14.5 0.6 3.6 12.t 0.6 4.1 
46.7 0.5 t.7 34.5 0.5 2.2 27.1 0.5 2.7 21.3 0.6 3.2 18.1 0.6 3.6 15.1 0.6 4.1 
56.1 0.5 1.7 41.4 0.5 2.2 32.5 0.5 2.7 25.5 0.6 3.2 21.7 0.6 3.6 18.1 0.6 4.1 
65.4 0.5 1.7 48.3 0.5 2.2 37.9 0.5 2.7 29.8 0.6 3.2 25.3 0.6 3.6 21.1 0.6 4.1 
74.7 0.5 1.7 55.2 0.5 2.2 43.3 0.5 2.7 34.0 0.6 3.2 29.0 0.6 3.6 24.) 0.6 4.1 
84.1 0.5 1.7 62.1 0.5 2.2 48.8 0.5 2.7 38.3 0.6 3.2 32.6 0.6 3.6 27.2 0.6 4.1 
93.4 0.5 1.7 69.0 0.5 2.2 54.2 0.5 2.7 42.5 0.6 3.2 36.2 0.6 3.6 30.2 0.6 4.1 

146.3 0.4 1.3 102.8 0.5 1.7 75.9 0.5 2.2 59.6 0.5 2.7 46.8 0.6 3.2 39.8 0.6 3.6 33.2 0.6 4.1 
159.6 0.4 1.3 112.1 0.5 1.7 82.8 0.5 2.2 65.0 0.5 2.7 51.0 0.6 3.2 43.4 0.6 3.6 36.2 0.6 4.1 
172.9 0.4 t.3 121.4 0.5 1.7 89.7 0.5 2.2 70.4 0.5 2.7 55.3 0.6 3.2 47.1 0.6 3.6 39.2 0.6 4.1 
186.2 0.4 1.3 130.8 0.5 1.7 96.6 0.5 2.2 75.8 0.5 2.7 59.5 0.6 3.2 50.7 0.6 3.6 42.2 0.6 4.1 
199.5 0.4 1.3 140.1 0.5 1.7 103.5 0.5 2.2 81.2 0.5 2.7 63.8 0.6 3.2 54.3 0.6 3.6 45.2 0.6 4.t 
212.8 0.4 1.3 149.5 0.5 1.7 110.5 0.5 2.2 86.7 0.5 2.7 68.0 0.6 3.2 57.9 0.6 3.6 48.3 0.6 4.1 
226.1 0.4 1.3 158.8 0.5 1.7 117.4 0.5 2.2 92.1 0.5 2.7 72.3 0.6 3.2 61.5 0.6 3.6 51.3 0.6 4.1 
239.4 0.4 1.3 168.1 0.5 1.7 124.3 0.5 2.2 97.5 0.5 2.7 76.5 0.6 3.2 65.2 0.6 3.6 54.3 0.6 4.1 
252.7 0.4 1.3 177.5 0.5 1.7 131.2 0.5 2.2 102.9 0.5 2.7 80.8 0.6 3.2 68.8 0.6 3.6 57.3 0.6 4.1 
266.0 0.4 1.3 186.8 0.5 1.7 138.) 0.5 2.2 108.3 0.5 2.7 85.0 0.6 3.2 72.4 0.6 3.6 60.3 0.6 4.1 
279.3 0.4 1.3 196.2 0.5 1.7 145.0 0.5 2.2 lt3.7 0.5 2.7 89.3 0.6 3.2 76.0 0.6 3.6 63.3 0.6 4.1 

292.6 0.4 t.3 205.5 0.5 1.7 151.9 0.5 2.2 119.2 0.5 2.7 93.5 0.6 3.2 79.6 0.6 3.6 66.4 0.6 4.1 
305.9 0.4 1.3 214.9 0.5 1.7 

0.4 224.2 
l58,8 0.5 2.2 124.6 0.5 2.7 97.8 0.6 3.2 83.3 0.6 3.6 69.4 0.6 4.1 

319.2 1.3 0.5 1.7 165.7 0.5 2.2 130.0 0.5 2.7 102.0 0.6 3.2 86.9 0.6 3.6 72.4 0.6 4.1 
332.5 0.4 1.3 233.5 0.5 1.7 172.6 0.5 2.2 135.4 0.5 2.7 106.3 0.6 3.2 90.5 0.6 3.6 75.4 0.6 4.1 

242.9 0.5 1.7 179.5 0.5 2.2 140.8 0.5 2.7 110.5 0.6 3.2 94.1 0.6 3.6 78.4 0.6 4.1 
252.2 0.5 1.7 186.4 0.5 2.2 146.2 0.5 2.7 114.8 0.6 3.2 97.7 0.6 3.6 81.4 0.6 4.1 
261.6 0.5 1.7 193.3 0.5 2.2 151.7 0.5 2.7 119.0 0.6 3.2 101.3 0.6 3.6 84.4 0.6 4,l 
270.9 0.5 1.7 200.2 0.5 2.2 157.1 0.5 2.7 123.3 0.6 3.2 tO5.0 0.6 3.6 87.5 0.6 4.1 
280.2 0.5 1.7 207.1 0.5 2.2 162.5 0.5 2.7 127.5 0.6 3.2 108.6 0.6 3.6 90.5 0.6 4.1 

EXHIBIT 9-2 PARABOLIC DiVERSION DESIGN CHART 
( RETAROANCE “0” AND “C”) 

vt=5.5 V1=6.0 

T 0 V2 T D V2 

IO:2 ;.; ;.i 0:6 ;.; 4:6 

4.0 0.7 5.3 

6.3 8.5 0.7 0.7 5.2 5.2 
12.7 0.6 4.7 10.8 0.7 5.2 
15.2 0.6 4.7 12.9 0.7 5.2 
t7.8 0.6 4.7 15.1 0.7 5.2 

20.3 0.6 4.7 17.2 0.7 5.2 
22.8 0.6 4.7 19.4 0.7 5.2 
25.4 0.6 4.7 21.5 0.7 5.2 

27.9 0.6 4.7 23.7 0.7 5.2 
30.5 0.6 4.7 25.9 0.7 5.2 
33.0 0.6 4.7 28.0 0.7 5.2 
35.5 0.6 4.7 30.2 0.7 5.2 
38.1 0.6 4.7 32.3 0.7, 5.2 
40.6 0.6 4.7 34.5 0.7 5.2 
43.1 0.6 4.7 36.6 0.7 5.2 
45.7 0.6 4.7 38.8 0.7 5.2 
48.2 0.6 4.7 40.9 0.7 5.2 
50.7 0.6 4.7 43.1 0.7 5.2 
53.3 0.6 4.7 45.2 0.7 5.2 

55.8 0.6 4.7 47.4 0.7 5.2 
58.3 0.6 4.7 49.5 0.7 5.3 
60.9 0.6 4.7 51.7 0.7 5.3 
63.4 0.6 4.7 53.8 0.7 5.3 
66.0 0.6 4.7 56.0 0.7.5.3 
68.5 0.6 4.7 58.1 0.7 5.3 
71.0 0.6 4.7 60.3 0.7 5.3 
73.6 0.6 4.7 62.5 0.7 5.3 
76.1 0.6 4.7 64.6 0.7 5.3 
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Par Exqla: A dlrtrilon 0 fmmt ride ldth a 2.5 foot depth of flow 
Im requlrsd to r-n 183 e.f.n. 0~ . 0.44 drmle. If thla Is 
built on . 19 l ,lop tha de&0 rn# be reduced 23'8 tbum obtmlaing 
. flou de&h d 2.0 feet. The required cro8m-8actlonml .re. of 
the charmel plu, that abova normal drOUnd line Will be 3( SqU.rC 
feet correspondla~ to tha 2.5 foot depth. The war&l1 belJ?Lt of 
dlvctslon will be 2.0 fast plus 0.5 foot f'rccbowd or 2.5 feet, 
Aastcmd of the orl#inal 3.3 feet. 

2.0 84 a7 4z Iasirr s.si3a a.7 a4 Laallm lash4 o.1f.m 

3.0 57 9.8 51 8.8 44 0.4;41 ae 57 2.a 58 PAj48 an;41 

p 5' .44 9.9 ec 3.7 54 IrsiaD .esi44 

3.0 83 PI 57 a.7 51 asi& 

d m dgth of flow, fmmt 

IMMTAhT: n all d&pled depths of flow odd frrhd m&red by 
State &ndwds and @ecifications to obtain overoIL hei@2 of tcrmcr 
a&c b&m of chwncl. For final chach on cr0~s-sec2i0~1 OFCO 
svbtmt rquuircd frrebaad fm settled height of diversian OAd 
)rwide for cross-sectional omo sholin in 2ablr. 

Exhibit 9-3.-Diversion design table-D retardance (‘V and trapezoidal section). 



143 

180 

la, 

am 

220 

2.3i43 2.5 52 l2.4k7 12.3i44 2.1i90 2.Si55 [2.3:40 2.2;43 9Oi4D 

3.1 5, 2.9 51 283 c8 2.5 43 3.0 8 2.8 54 2.1 40 2.4$2 2.8 59 2.8 53 12.Si53 2.3%4 2.7 02 ZSi55 2.3:49 2.li43 

2.5:45 2.9 &33 2.7 5E 2.0 53 24+ 2.805 2-0 50 2.4[52 2.2;45 
2.5iJ3 2.9 (IB 2.7 52 2.5i55 2.3i49 

3.0 72 2.e 55 2.5 58 2.4i5q 

Exhibit O-J.--Diversion design table--D retardance (V and trapezoidal section [continuedl). 



140 . i I z.a:4a 2.330 1 12.4;47 2.2*1 2.3348 2.li43 
m0 1 2.Si4S 1 2.1:50 2.3j44 2.4iS2 2.2:49 

180 2.4 k7 Z.liW 2.3:42 

wo n.aa!z 2.4!52 

Exhibit g-4.-Diversion design table-C retardance IV and trapezoidal section) 



Exhibit g-4.-Diversion design table-C retardance (V and trapezoidal section [continuedI). 


